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PREFACE^ 



Thb following Translation of Aristotle's Histof; of Ani- 
mals has been made from tbe text of Schneider* In a work 

of considerable difficulty it is hardly possible entirely to 
avoid errors ; but it is hoped that those which have escaped 
^ are neither numerons nor important. The notes of 
X Schneider hare been consulted througbout ; and in places 
>A of difficulty the English traoslation by Taylor, the !FVench 
^ of Camus, and the German of Strack, have been severally 
^ - referred to. < 

/ The workitself is tbe most ancient andcelebrated contrL 
bution to science which bas come down to us ; and it is 
bardly possible, when we consider the means of observation 
wliich were accessible at the time, to imagine a work of 
more accurate observation. From the numerous quotations 
in which our author avails himself of the experience of 
bis predecessors in tbe same field, as wdl as comets 
their errors, there can be no doubt that Aristotle had the 
I advantage of many works which have perished in the lapse 
^f ages. In the Appendix to the present Translation 
will be found tbe Essay of Schneider on tbe sources 
whence Aristotle derired bis knowledge of tbe animals be 
describes and these sources^ together with his owu accu- 
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rate observations, arc probably sufEcicBt to account for the 
correct knowledge of the history of j^nimftU diaplayed 
throughout thf work. 

It is right; perhapsy to obserre in this place, that Sr. 
Smith, in his Dictionary of Biography, speaks of the * His- 
tory of Animals * as partly the result of the royal liberality 
of Alexander ; and doubtless Aristotle would gladly have 
introduced into his work any fresh materials which might 
have been made available to him either during bis residence 
at tlie Alacedoniaii court, or by the subsequent Yictories of 
Alexander in the East, if the mformation so obtained had 
reached Athens in sufficient time to be incorporated. But 
in the first instance he would natoally use the mate* 
rials ready to bis band in the works of his predecessors, 
and these were not few. The animals also which he de- 
scribes are principally those of G-reece and of the countnea 
with which the enterprising Greeks had Sequent and com- 
mercial intercourse. He says little of the animals of the 
interior of Asia and of India, and speaks very cautiously of 
such as he does mention ; and one who quotes liia authorities 
so freely would hardly have Mled to notice the sourcea of 
his information. 

The study, or at least the knowledge of tbe dassifieation 
of animals appears to have been carefully pursued in the 
earliest period of man's history. The oldest records that 
we possess contain abundant notices of the peculiarities of 
animals. The Mosaic law abounds in them» in its distine* 
tions between tbe clean and tbe unclean, a distinction not 
then first established, but of the most remote antiquity. 
Indeed it could hardly be otherwise than that men engaged 
in the pursuits of agriculture and the chase should study 
tbe habits of tbe animslsthat wm valuable to tbem, as well 
a^ those which were injurious. A study thus commouccd 
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by necessity, would eventually be pursued for its own sake j 
and not a few would be found who woidd investigate, and, 
aa far as they could, record tbe Tarious phenomena they 
obaenred. The paintings of Egypt and the sculptures of 
Assyria are our witnesses of the skill with which animals 
and plants were drawn, and of the minute perception 
of their external forms; and the knowledge thus gained 
in the ancient centres of civilization would be sure 
circulate and increase when the intercourse with foreign 
nations spread the knowledge and philosophy so acquired. 

In the writings of Homer we find that the knowledge of 
the anatomy of the human body had already made consi- 
derable progress ; and the inspection of the animals offered 
in sacrifice cannot tail to have added much to the general 
knowledge of their history. A century later, we have the 
poems of Hesiod, devoted to the encouragement of agncul* 
ture and rural pursuits. Pythagoras, in the seventh cen- 
tury B.C., may perhaps have left no ^\Titings, but we know 
that he was an eminent student and exponent of natural 
phenomena. His contemporary, Alcmaaon of Crotona, is 
especially mentioned by Aristotle ; and he is eminent among 
natural philosophers as the first who is said to have recom* 
mended to his followers the practice of dissiH liun. Empo- 
docles of Agrigentum left a work on the phenomena of na»^v 
ture, of which a few fragments still remain, and there were 
also others who, if they did not enter into the details of 
what we now call natural history, treated generally of the 
nature of thin <j;3, and opened the field to those who would 
study the subject in its particular parts. The empire 
of Persia was still the dominant power, and was carrying 
the civilization of the East to every part of the known 
world when Ctcsias wrote his great works, of which, un- 
happilyi only a few fragments remain. He described not 
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only the liistory of his own time, but alao tlie natural hiistoiy 
of Persia and of India, and that probably with more accu- 
racy than has been UBuallj attributed to him. India he had 
not -visited persoiiiilly, bo that he could only describe it 
from the information of otbefs ; Imt this implies that he 
was not alone in the studies whicli he devoted to natural 
objects. With such predecessors and aided hj his own 
acute observations, we need not wonder that Aristotle pro- 
duced a work which has ever been admired by naturalists, 
and must continue to rise in their estimation the longer 
it is in their hands. 

The Index to the present volume has been formed on the 
basis of that of Schneider, and considerable ^ains have been 
taken to add as many names as possible from other sources, 
especially the Index of Sfcrack, and Kiilb's recent translation 
of the History of .Animals, both of which contain identifica- 
tions of 8 great many animals. A few identifications have 
also been added from laddeliand Scdtt's Lexicon, as well as 
from Professor Bell's Catalogue of Animals in Captain Spratt's 
work on Lycia ; and the cephalopoda are named from Pro- 
fessor Owen's article on that class, in the Cyclopaedia of 
Anatomy. It is hoped, therefore, that the 'Index will be 
found to contain a greater number of suggestions for the 
identification of the animals mentioned by Aristotle tliaii 
have been hitherto published collectively. It is also right to 
add, that it has been compiled after the translation was com- 
pleted ; and, therefore, in any differences which may be found 
between the identifications at the foot of the page and those 
s^iven in the Index, the reader will rather prefer the latter, 
as the result of later research in works which were not ac- 
cessible when the translation was made. 

^ Apnl 30, 1862. B- 0. 
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Ajstaliticjll Table or Cohtesta. 

Book I. — The vrork commencea witli a general review of 
the animal kiagdotn^ and several suggeBtaons for a natural 
amagoineat of animals in groups, according to tHeir 
eoctonal fom or their mode of life, a comparison of aaimals 
among themselYes, and a description of some of tlieir habits. 
Aristotle then introduces the human form, the best known 
to man, as the standard of comparison to which he refers 
the rest of ike animal kingdom. The conduding chapters 
of this book are occupied with a description of the seTeial 
parts of the human bodj, both internal and external. I 

Book II. — In the second book the different parts of ani- 
mals are described. The animals are arranged in various 
groups, TiYiparous and oviparous quadrupeds, fish, ser* 
pents, birds. The only animals described axe those with 
red blood : the description of the rest being reserved for the 
fourth book. Their internal organs are also described ; and 
in the course of the book a few animals, as the ape, ele- 
phant, and chameleon, are especiallj noticed. 

Book m.— The third book commences with a description 
of the internal organs, beginning witk tlic generative 
system. A considerable portion of the book is devoted to 
the course of the veins ; and Aristotle quotes &om other 
writers, as well as states the result of his own observations. 
He then describes the nature of other constituent parts of 
th0 body, sinews, fibres, bone, marrow, cartilage, nails, 
hoo&^ claws, horns, and beaks of birds, hair, scales, mem- 
branesyfleshp&t, blood, marrow, milk, and the spermatic fluid. 
, Book iY.*— Animals without blood; and first, the cepha« 
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lopodBj are described ; then the crustaceans; testacea, ecKi- 
nidas, aseidiaiis, actinisd, hermit crabs, insects. In l^e eighth 
chapter the organs of sense are considered, and aftenwds, 

the Toice, sleep, age, and differences of the sexes in animals 
are described. 

Book V. — In the former books animals are for the most 
part described with reference to their several parts. In the 
fifth book they are treated as entire, and especially with 
regard to their mode of reproduction. First of all, our 
author treats of spontaneous reproduction, and then of 
those animals which spring from a union of the sexes ; and 
from tiiis he proceeds to some detail with respect to 
different groups of animals, testacea, crustacea, insects. 
The book couciude^ witii a long description of bees and 
their habits. 

Book YI. — ^In this book the same subject is continned 
tiirough the ememX classes of birds> fish, and quadrupeds. 
This account of the reproduction of animals indndes also 

the consideration of the seasons, climates, and ages of 
animals, and how iar these influence tkeu^ reproduction. 

Book YIL — ^The seyenth book is almost entirely devoted 
to the consideration of the reproduction of man, and an 
account of man from his birth to his death. This book 
ends abruptly, and is probably imperfect. 

Book VIII. — In the eighth book Aristotle passes on to 
the most interesting part of his j;work, the character and 
habits of the whole animal world, as it was known to him. 
The umouiit ui' detail which he has collected aad arriinged 
on this subject is most interesting. lie treats, first of al], 
of the food of animals, of their migrations, their health and 
diseases, and the influence of dimate upon them. 

Book IX.»The subject of the eighth book is continued, 
with an account of the relatiojas in which animals stand 
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THE HISTORY OF ANIMALS. 



BOOK THE FIRST, 
Chaptsb I. 

1. Some parts of animals are simple, and these can bd 
divided into like parts, aa llesli into pieces of flesh ; others are 
compouud, and caimub be divided into like parts, as the 
hand cannot be divided into hands, nor the face into faces. 
Of these some are not only called parts, but members, such as 
those which, though entire in themselves, are made up of 
other parts, as the head and the leg, the baud and the entire 
arm, or the trunk ; for these parts are both entire in them- 
sel\ es, and made up of other parts. 

2. All the com pound part8 a!-, o are made np of simple 
puiid, the hand, for exiuuplc', oi' llesh, and sinew, and bone. 
Some animals have all these parts the same, in others they 
are diifereut i'rom each other. Some of the parts are the 
same in form, as the nose and eje of one man is the same as 
the nose and eye of another man, and flesh is the same with 
flesh, and bone with bone. In like manner we may compare 
the parts of the horse, and of other animals, those parts, that 
is, which are the same in species, for the whole bears the same 
relation to the whole as the parts do to each other. And in 
animalg beloBgin^ to the same class, the parts are the same, 
only they dlfiTer in excess or defect. By class, I mean such as 
bird or osb, for all these difler if either compared irith their 
own class or with another, and there are many forms of 
birds and fishes. 

3« Nearly all their parts differ in them according to the 
opposition of their external qualities, such as colour or 
shape, in that some are more, others are less aifected, or 

B 
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2 THE niSIOBT 01* ASriMALB. [b. I. 

flometimes in number more or less, or in size greater and 
smaller, or in any quality which can be included in excess 
or defect. For some animals have a soft skin, in others the 
skin is shelly ; some have a long bill, as cranes, others a 
short one ; some have many feathers, others very few ; some 
also have parts which are wanting in others, for some specie* 
have spurs, others have none ; pome have a crest, others havt 
not. But, 80 to say, tlieir principal parts and those which 
form the bulk of their body, are eitlier the samey or vary 
only in their opposites, aud m excess and defect. 

4. Ey excess and defect i mean the greater and the less. 
. But some animals agree with eac h other in their parts neither 

in form, nor in excess and dc^fect, but have only an analogous 
likeness, such as a bone bears to a spme, a nail to a hoof, 
a hand to a crab's claw, the scale of a fish to the feather ol 
a bird, for that which is a feather in the bii'ds is a scale in 
the lit^h. "With reprard then to the parts which eacli class 
of animal possesses, they aL^ree and differ in this manner, 
and also in the position of the parts. Por many animals 
have the same parts, but not in the same position, as the 
mammsB which are either pectoral or abdominal. But of the 
simple parts bome are soft and moist, others hard aud dry. 

5. The soft parts are either entirely so, or so long as they 
are in a natural condition, as blood, serum, fat, tallow, mar- 
row, semen, gall, milk (in those animals which give milk), 
flesh, aud other analogous parts of the body. In another 
manner also the excretions of the body belong to this class, 
Bs phlegm, and the excrements of the abdomen and bladder ; 
the hard and dry parts are sinew, skin, vein, hair, bone, car- 
tilage, nail, liorn, for that part bears the same name, and on 
the wlioie is called horn, and the other parts of the budy 
which are analogous to these. 

G. Animals also differ in their maimer oT life, in their ac- 
tions and dispositions, and in their parts. We will first of 
all speak generally of these dilierciiLea, and afterwards con- 
sider each species 8eparatel3^ The following are the points 
in which they vary in manner of life, in their actions and 
dispositions. Some animals are aquatic, others live on the 
land; and the aquatic may again be divided into two classes, 
for some eiatirefy exist and procure their food in the water, 
and take in and give out water, and cannot live without it ; 
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this ia the nature of most fishes. But there are others 
which, though they live and feed in the water, do not take 
in water but air, and produce their young out of the water. 
Many of these animals are furnished with feet, as the otter 
and the latax^ and the crocodile, or with \n ings, as the seagull 
and diver, and others are without feet, as the water-serpent. 
Bomo procure their food from the water, and cannot live out 
of the water, b ut neither inhale air nor water^ m the acalephe' 
and the oyster. 

7. Diil'erent aquatic animals are found in the sea, in rivers, 
in lakes, and in marshes, as the frog and newt, and of 
marine animals some arc pelagic, some littoral, and yome 
saxatile. Some land animals take in and give out air, and 
this is called inhaling and exhaling ; such are man, and all 
other land animals which are furnished with lungs ; some, 
however, which procure their food from the earth, do not 
inhale aur, as the wasp, the bee, and all other insects.' By 
inscMBts I mean those aamnalB which have divisions in their 
bodies, whether in the lower part only, or both in the upper 
and lower. ManT huid fliiimals, as X hare aZreadj observed, 
procure their food from the water, but there are no aquatic or 
marine animals which find their food on land. There are 
some animals which at first inhabit the water, but afterwarda 
change into a different form, and live out of the water ; this 

happens to the gnat in the rivers, and * which 

aftexwards becomes an oostrum.' 

8. ' Again, there are some creatures whidi are stationary, 
while others are locomotive ; the fixed animals are aquatic, 
but this is not the case with anj of the inhabitants of the 
land. Many aquatic anipialB also grow upon each other ; 
this is the case with several genera of shell-fish: the sponge 
also exhibits some signs of sensation^ fmr they say that it is 
drawn up with some difficulty, unless.the attempt to remove 
it is maae ateallMj* Other animals also there are which 
are alternately fixed together or free, this is the case with a 
certain kind of acalephe ; some of these become separated 
during the night, and emigrate. Many animals are separate 
from each other, but incapable of voluntary movement^ as 

* Beaver,Castor iiber. ^ Medusa, or perhaps Actinia, or both. 

s TJndear the dasB ivropta axe probaUv indnded all anniilose animals. 

* Sonw W)ords appear to be lost ia thia plaoe, * ZMI»ai»ie>gad-fly« 

b2 
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oysters, and the animal called holothuria.* Some aquatic 
auimals are swiinniers, as tisli, and the moUusea,* and the 
malacostraca, as the crabs. Others creep ou the bottom, as 
the crab, for this, thou^rh an aquatic animal, naturally creeps. 

9. Of laud animals some are furnished with wings, as birds 
and bees, and these differ in ot her respects from each other ; 
others have feet, and of this class some species walk, others 
crawl, and others creep in the mud. There is no animal which 
has oaly wings as lish have only lins, for those animals whose 
wings are formed by an expansion of the skin can walk, 
and the bat has feet, the Rt al has iin])erfect feet. Among 
birds there are eome witii very ini[)erfect feet, which are 
thefefore called up ules; tliey are, however, provided with 
very strong wings, and almost all birds that are similar to 
this one have strong wings and imperfect feet, as the swallow 
ami drepanisj^ for all this class of birds is alike both in lia- 
bits and in the structure of their win^s, and their wliule 
appearance is very similar. The apos* is seen at all times 
of the year, but the drepanis can only be taken in rainy 
weather during the summer, and on the whole is a rare bird. 

10. Man^ animals, howeTer, can both walk and swim. 
The following are the differences exhibited by animals in 
their habits and their actions. Some of them are gregarious, 
and others solitary, both in tiie classes which are ftunished 
with feet, and tiiose which hove wings, or fins. Some partake 
of both characters, and of those th»t are gregarious, as well 
as those that are solitary, some unite in societies and some 
are scattered. Gregarious birds are such as the pigeon, 
stork, swan, but no bird with hooked daws is gregarious. 
Among swimming animalB some fsh are gregarious, as the 
dromas,* tunny, pelamis,* amia.' 

.11. But man partakes of both qualities. Those which 
have a common employment are called social, but that is 
not the case with all gregarious animals. Man, and the 
bee, the wasp, and the ant, and the stork belong to this 
class. Some of these obey a leader, others are anarchical ; 
the stork and the bee are of the former class, the ant and 
many others belong to the latter. Some animals, both in 

' Perhaps eome species of Zoophyte. ^ Ct^halopods. 

^ Perhaps Sand martin. * Swift. ^ Some nxigratoiy fiah. 
* A kind of tumiy, still called palamyde at Maraeilies. 
1 A kind of tunny, Lcm Bonitons (GauiuB.) 
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tiie gregarious and solitary class, ore limited to one localitjTt / 
others are migratory. There are also camiYorous animals,/ 
berbiTorous, omniyoroas, and others which eat peca!ii||f 
foody as the bee and the spider ; the former eats only honey 
and a few other sweet thmgs, while spiders prey upon flies* 
and there are other animals which feed entirely on fish* 8om<« 
animals hunt for their food, and some make a store, which 
others do not. There are also animals which make habita- 
tions for themselves, and others which do not. The mole, 
the mouse, the ant, and the bee, make habitations, but many 
kinds both of insects and qnadrupeds make no dwelling. 

12. With regard to situation, some are troglodite, as lizards 
and serpentSy others, as the horse and dog, live upon the Sur- 
face of the earth. Some kinds of animals burrow in the 
ground, others do not.; some animals are nocturnal, as the owl 
and the bat, others use the hoars of dayliglit. There are 
tame animals and wild animals. Man and the mule are al- 
ways tame, the leopard and the wolf are invariably wild, and 
others, as the elephant, are easily tamed. We may, however, 
Tiew them in another way, for all the genera that have been 
tamed are found wild also, as horses, oxen, swine, sheep, 
goats, and dogs. 

13. Some animals utter a loud cry, some are silent, and 
others have a voice, which in some cases may be expressed 
by a word, in others it cannot. There are also noisy 
animals and silent animals, musical and unmusical kinds, 
but they are mostly noisy about the breeding season. Some, 
as the dove, Sequent fields, others, as the hoopoe, live 
<m the mountains ; some attach themselves to man, as the 
pigeon. Some are lascivious, as the partridge and domestic 
fowl, and others are chaste, as the raven^ which rarely 
cohabits. 

14. Again, there are classes of animals furnished with 
weapons of oft'ence, others with weapons of defence ; in the 
former I include those which are capable of inllieting an in- 
jur\', or of defending thrmpelvep when they are attacked ; in 
the' latter those wliieh are provided with some natural pro- 
tection against injury. 

15. Animals ahu exhibit many differences of disposition. 
Some are t;entli\ ])eaceful, and not violent, as tlie ox. Some 
are violent^ passionate, and intractable, as the wild boar. Some 
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asra 'prudent and fearful, as the stag and the hare. Serpents 
aie illibeial and crafty. Others, as the lion, are liDeml, 
noble, and senerous. Others are brave, wild, and cmfty, 
like the wolf. Tor there is this difference between t&e 
generous and the brave — the former means that which comes 
of a noble race, the latter that which does not easily depart 
from its own nature. 

16. Some animals are cunning and evil-disposed, as the 
fox ; others, as the dog, are fierce, friendly, and fawning. 
Some are gentle and easily tamed, as the elephant ; some are 
susceptible of shame, and watchful, as the goose. Some 
are jealous, and fond of ornament, as the peacock. But man 
is the only animal capable of reasoning, though many 
others possess the faculty of memory and instruction in 
common with him. No other animal but man has the power 
of recollection. In another place we will treat more accu- 
rately of the disposition audi manner of life in each dass. 

* Ohaptbb II. 

1 . All animals possess in common those parts by which they 
take in food, and into which they receive it. But these 
parts agree or differ in the same way as all the other parts 
of bodies, that is, either in shape or size, or proportion or 
position ; and besides these, almost all animals ])osse8S many 
other parts in common, such as those by which they reject 
their excrements, (and the part by which they take their 
food,)' though this does not exist in all. The part by which 
the food is taken in is called the mouth, that which receives 
the food from the mouth is called the stomach. The part 
by which they reject the excrement liaa many names. 

2. The excrement being of two kinda, the animals which 
possess receptacles for the lluid excrement have also recepta- 
cles for the dry; but those which have the latter arc not 
always furnished witli the former. A\"herefore all animals 
which have a bladder have a belly also, but not all that have 
a belly have a bladder ; for the part appropriated to the 
reception of the liquid excrement is called the bladder, and 
that for the reception of the dry is called the belly. 

3. Many animals possess both these parts, and that also 
by which the semen is emitted. Among animals that have 
tne power of generation, some emit the semen into them« 

^ The words in brackets should probably be excluded irom the test. 
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selves, and some inject it into others. The former arc 
called female, the latter male. In some animals there is 
neither nuile nor female, and there is a diversity in the form 
of ^hc parts appropriated to this offic'e. I'or some animala 
have a uterus, others have only somethinL? amiloGrous to the 
uterus. These are the most essential orL':aji8; some of 
which exist in all aoimols, others in the majority only. 

Chaptsb ni. 

1. Tht:re is only one sense, that of touch, which common 
to all animals ; so that no exact name can be given to the 
part in which this sense resides, for in some animals it is 
the same, in others only analogous. 

2. Every living creature is furnished with moisture, and 
must die, if deprived of this moisture either in the course 
of nature or by force. But in what part of the body this 
moisture resides is another question. In some animals it is 
found in the blood and veins, in others the situation is only 
analogous, but these are imperfect, as fibres and seruiii.^ The 
sense of touch resides in the simple parts, as in the llesh and 
in similar places, and generally in those parts which contain 
blood, at least in those animals which have blood ; in others 
it resides in the analogous parts, but in all animals in the 
simple parts. 

3. The capacity of action resides in tlie compound parts, 
as the preparation of food in the mouth, and the power of 
locomotion in the feet or wings, or the analogous parts. 
Again, some animals are sanguineous, as man, the horse, and 
all perfect animals, whether apodous, bipeds, or quadrupeds ; 
and some animals are without blood, as the bee ana the 
wasp, and such marine animals as the sepia and the carabus/ 
and all animals ^th more than four legs. 

CSAFEBB lY. 

1, Thibx sre also vmpajoui, oriparous, and ymaipuooB 
anunalfl. The viviparooB, m anch as man, and the horse, the 
■ealf and others wmcb have hair, and among marine animals 
the cetacea, as the dolphin and those which are called eelache.' 

^ Fibres and Reriun, ae ( oniparcd with veiiu and bioodf refer to the 
circuiatiou iii unimak without red blood. 

t pialixiiiruB, Spiny Lohitar. * Cbrtilaginons flihsst 
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Some of these are f arnished with a blow^hole, but hare no 

fills, as the dolphin and the whale. The dolphin haa its 
low-hole on the back, the whale in its forenead; others 
have open gills, as the selache, the galeus,^ and the batus.* 
That is called the egg of the perfect festus, from which the 
future animal is pranced, from a part at first, while the 
remainder series for its food* The worm is that from the 
whole of which the future animal is produced, and the 
f(Bttts afterwards acquires parts and increases in size. 

2. Some viviparous animals are internally oviparous, as 
the selaehe; others are internally viviparous, as mankind 
and the horse* In different animals the foetus assumes a 
difierent form^ when first brought into the world, and is 
either a . living creature, an egg, or a worm. The eggs of 
some animals, as birds, are hard-shelled, and are of two 
colours. Those of the selaehe and some other animals are 
Bofb-skinned, and have only one colour. Some species of the 
Termiform fcetus are capable of motion, others are not. But 
in another place, when we treat of generation, we will dwell 
more accurately on these subjects. 

Chapteb V. 

1. SoMS apimal*^ have feet, others have none ; of the for- 
mer some Lave two feet, as mankind and birds only ; others 
have four, as the lizard and the dog ; others, as the soolopen- 
dia and bee, have many feet ; but ail have their feet in pairs. 

2. And among apodous swimming animals some have 
fins, as fish ; and of these some have two fins in the upper 
and two in the lower part of their bodies, as the chryso- 
phys^ and labrax ;* others, which are very long and smooth, 
have only two fins, as the eel and conger ; others have none 
at all, as the lamprey and others, which live in the sea as 
serpents do on land, and in like manner swim in moist places ; 
ana some of the genus selaehe, as those which are flat and 
have tails, as the bates and trygon, have no lins ; these Hsh 
swim by means of their iiat surtaces ; but the batrachus^hns 
fins, and so have all those fish which are not very thin in pro- 
portion to their width. 

8. But the animais which have apparent ieet, as the cepha- 

* Squalus gsleos. * Kaia batos. ^ Sparus auratus. 

* Pflroa kbnoL * Lophiiu pucatoriiu and alao L. barbatua. 
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lopods, 8wim both with, their feet and fins, and move quickly 
upon the hollow parts of their bodies, as the sepia, teuthis, 
and polypus ; but none of them can walk except the polypus. 
Those animals which have hard skins, as the carabus, swim 
with their hinder parts, and move very quickly upon their 
tail, with the fins ^\ iucli are upon it, and the newt both with 
its ieet and tail, and (to compare small things with great) it 
has a tail like the glanis.* 

4. Some winged animals, as the eagle and the hawk, are 
* feathered ; others, as the cockchafer and the bee, mem* 

branaceous wrngs ; and others, as the alopex^ and the bat, 
have wings formed of skin. Both the feathered and leather- 
winged tcibes have blood ; but the insects, which have naked 
wings, have no blood. Again, the feathered and leather- 
winged animals are all either bii)eds or apodous, fur they say 
that there are winged serpents in Ethiopia » 

5. The feathered tribe ol animals is called birds ; the other 
two tribes have no exact names. Among winged creatures 
without blood some are coleopterous, for they have elvtra 
over their wings, as the cockchafer and the beetles, and others 
are without elytra. The animala of this dasB haye either 
two or four wings. Those with four wings are distm- 
guished by their greater size or a caudal sting. The diptera 
are either such as are small, or have a sting in their nead. 
The coleoptera have no sting at all ; the diptera have a sting 
in their head, as the fi^, horse-fiy, gad-fiy, and gnat. 

6. All 1>loodless animals^ except a few marine species of 
the cephalopoda, are smaller than those which have blood. 
These animius are the lamst in warm waters, and more so 
in the sea than on the land, and in fresh water. All creatures 
that are capable of motitm are moved by four or more limbs. 
Those with blood haye four limbs only, as man has two 
bands and two feet. Birds have two wings and two feet ; 
quadrupeds and fishes have four feet or four fins. Bat those 
wiiinals which have two wings or none at all, »a the serpent, 
are nevertheless moved by four limbs ; for the bendings of 
their body are four in number, or two when they have two 
wings* 

1 Silnrai glamfl, L. (Strack). * Probably some kind of flying 

iqnineL ' HeroaotuB, iL 76 s " the form of this serpent ia similar 
to that of the water-snake j its win^ are sot feathered, but like those of 
bats t*' the dneo vokm may have given lise to this stoiy. 
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7. Those bloodless animals wldch have more than four 
Ibet, whether famished with feet or wings, always bare more 
thaa four omiis of looomotiony as the ephemera, which has 
four fset ana four wings ; and in this it not only a^ees with 
its peculiar manner of life^ from which also it derives 
its name, bi:^ also that it is winged and four-footed; and 
all creatures, whether they have four feet or numj feet, 
move in the same direction, fiir the^ all move in the long 
way of their bodies. AH other ammals have two leading 
&et^ the crab alone has four. 



1. TsnB following are the principal classes which include other 
animals — ^birda, fishes, cetacea. All these have red blood. 
There is another class of animals covered with a shell, and 
called shell fish, and an anonyuious class of soft-shelled 
animals (maliicostraca) , which includes carabi, carcini, and 
aataci ; and another of mollusca, such as teuthis, teuthos, and 
sepia; and another class of anuulose animals. All these are 
without blood, and the species with feet have many feet. 
There are no large classes of other auiDials ; i'ov there are 
nianv forms which are not incbided under a single form, but 
either stand ahjne, haviuc^ no specific diifcrence, as man, or 
have specific differences, but the classes arc anonymous. 

2. AH animals with four feet and no wings have blood. 
Some of these are viviparous, others oviparous. The vivi- 
piUTOUB are not all covered with hair, but the oviparous have 
scales. The scale of a reptile is similar in situation to the 
aealeofafish. ISieclasBofserpents, sanguineous land ani- 
mals, unaturanj without fi^^^ Thou)ehsomehavefeet,1^ 



viper, are oviparous. The viper alone is viviparous^ so that 
not all viviparous animals have hair ; for some fishes also are 
viviparous. All animals, however, that have hair are vivi- 
parous ; for we may consider the prickles of the hedgehog 
and porcupine as anal€nou8 to the hair of ammals ; for they 
answer the purpose of hair, and not^ as in marine ^^^^i^ilii 
that are so coveml, of feet.^ 
8. There are also many classes of viviparous quadmpeds, 

^ The Eckinidse. 



Chavtu VI. 



dass is also covered with scales. 




Digitized by Google 



THl HI8T0BY 07 AimCALS* 



11 



V 

but tiiey liaye never zeoeived luunes. Each kind must, 
therefore, be taken separatelj, as man, as we speak of Hod^ 
Btag, boise^ doe/ and of others in like manner. There is, 
howoYer, one <£us of those that have a mane called lopburi,^ 
as the horse, ass, mule, ginnus,' hinnos, and those which in 
Syria are called mnles,* from their xesemblanee, thongfa not 
quite of the same form. They copulate and produce young 
mm each other, so that it is neoeasary to consider the 
nature of each of them separately. 

4. We have now treated of these things in an outline, for 
the sake of giving a taste of what we are afterwards to 
consider, and of how many. Hereafter we will speak of them 
more accurately, in order that we may first oi all examine 
into their points of difference and agreement ; and aftei^ 
wards we* will endeavour to inquire into the causes of 
these things^ but it will be a more natural airangement to 
do so when we treat of the history of each. Por it is evident 
from these things what they are, and what we hare to do* 
monstrate. 

5. Our first subject of consideration most be the parts of 
which animals are made up| for these constitute the chief 
and the whole difference among them ; either because thej 
have them- or are without them, or these parts vary in posi- 
tion or arrangement^ or in any of the differences mentioned 
before, in form, sise, proportion, and difl'erence of accidents. 
First of all, then, we will consider the parts of the human 
body ; for, as every one can best understand the standard of 
money with which he is most familiar, so it is in other things. 
/ind of necessity, man must be the best known to iis of all 
animals. The parts of the body arc, indeed, plain enough to 
every one's common sense ; but, that we may not forsake our 
arrangement, aud may have reason as well as percejjtion, we 
will speak, iirst of ally of the organic, and afterwards of the 
simple, parts* 

ChaM'eb yd. 

1. Thesb are the principal parts into which the whole body is 
^Tided. The hend, neck, trunk, two arms, and two legs. 

1 >iriimR]H with long hair on their tails. 

• QinsoB 10 the offspring of a mule and maie. Book vi 24^ 1. 
i Hemiomu, perlums the (osl of a bone and irild asi| and ao dil<» 
tiaofefiomoieaibtheiMloC tbehe-aaaand mare. 
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The whole cavity, firom the neck to the pudenda, is called 
the trunk. That part of the head wliicfi is covered with 
hair is called the cn»niuTn, the fore part of this is called the 
sinciput. This is the last formed, being the last bone in 
the body which becomes hard ; the hinder part is the occi- 
put, and between the occiput and sinciput is the crown of 
the head. The brain is placed ben rath the sinciput, and the 
occiput is emptv the cranium is ;i tlnn spherical bone covered 
with a skin without flesh. The skull has sutures : in women 
there is Lut one placed in a circle ; men have generally three 
joined in one, and a man's skull has been seen without any 
sutui ea nt all. The middle and smooth part of the hair is 
cuUlmI tlie crown (if the head ; in some persons this is double, 
fui' there ar(^ soiik^ ]it ople double- crowned, not irom any for- 
mation of the bone, but only irom the di?iaion of>tli6 hiair. 

« 

Chapteb Yin. 

1. The part immediately bcTieath the cranium is called the 
face in mankind alone, for we do not speak of the face of a fish 
or of an ox ; the part immediately beneath the sinciput and 
lk;t\veen the eyes is called the forehead. Those in whom 
this feature is large are tardy ; those who have a small fore- 
head are easily excited ; a broad forehead belongs to those 
who are liable to be carried away by their feelings; a round 
furehead is a sign of a passionate disposition. 

2. Under the forehead are two eyebrows ; if they are 
fitraiglit, it id a mark of a gentle dispositiun ; the eyebrows 
bent down to the nose are an evidence of an austere tem- 
per ; if they incline towards the ttiuples, of a mocker and 
scoffer; if tney are drawn down, it is a sign of an envious 
person. Beneath these are the eyes, which by nature are two 
in number: the parts of each eye are, first, the upper and under 
eyelid, the edges of which are furnished with hair. Within 
the eve, the moiat part witi> which we see is called the pupil ; 
rouna this is the iria, and thia is surrounded by the white. 
Two eomem of the eye are formed at the jimetion of the eye- 
lids, one in the direction of the nose, the other towards the 
temple. ^ If these comers are large, they are a sign of an evil 
disposition ; if those near the nose are fleshy, and .have a 
Bwollen appearance, they are an evidence of wickedness. 
1 Tills miatike ia again repeated in C9i« xiit 
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8. AH other classes of animals haye eyes, except shell-fish, 
and Bome other imperfect creatures, and ail viviparous 
animals except moles have eyes. A person might, however, 
conclude from the following observation, that it has eyes, 
though it is quite without them, for it certainly does not 
see at all, nor has it any external eyes ; but, when the skin is 
taken off, there is a place for the eyes, and the iris of the 
eye is in the place which it would naturally occupy on the 
cut side, as if they had been wounded in their birtiiy and the 
tkin had grown over the place. 

4. The white of the eye is generally tlie same in all animals, 
but the iris is very dirferent.* In some it is black, in others 
decidedly grey, in others dark grey, and in some it is the 
colour of the goat's eye, and this is a sign of the best dis- 
position, and is most to bo prized for acuteness of vision. 
Man is almost the only animal which exhihits a variety of 
colouring in the eye j there axe, however, aume horses with 
grey eyes. 

5. the eyes of some persons are large, others small, and 
others of a moderate size — the last- mentioned are the best. 
And some eyes are projecting, some deep-set, and some mo- 
derate, and those which are deep-set nave the most acute 
vision in all animals ; the middle position is a sign of the 
best disposition. Some people Iiavu an eye which is perpe- 
tually opening and closing, others have an eye always intent, 
and others a moderately-intent eye : this last is the best dis- 
posed ; of the others, the one is impudent, and the other a 
sign of inhrmity. 

Chapteb IX. 

1. TuE part of the head by which we hear, but do not breathe, 
is the ear; for Alcmfieon is mistaken when he says that 
goats breathe through their ears. One part of the ear lias nut 
received an^ name, the other is called the lube. Tlio 
whole ear ib made up of cartilage and flesh. Internally, 
the ear baa the nature of a aheU, and the laat bone is simi- 
lar to the ear itaelf. The sound reaches this part last, as 
it were in a chamber.^ There ia no passage from the ear into 
the brain, but theie is to the roof of the mouth ; and a vein 
extends £rom the brain to each ear.^ The eyes also are con* 
nected with the brain, and each eye is placed upon a vein. 

1 SusUohlan tubs. It 



U SHB HIBTOBT 07 ABDCALB. [b. I. 

2. Man 18 the oidy anjinali^i^ eaniha>t caimot more t1im< 
Among animab wbick have the fiiculty of hearing; somehaTe 
ears, ukd others, as winged and scal^ creatures, have no ear, 
but an open orifice in the head ; aU ymparous animalB» ezo^t 
the seal, and tlie dolphin, and other ertacea, have ears; the 
sehM^e also are Yiviparons. The seal has o^ orifices by 
wUcli it hears ; the oolphin can hear, though it has no ears ; 
all other animals can move their ears, but man alone does 
not more them. 

8. The ears (of man) lie in the same circle with hie ejes, 
and not above them, as in some quadrupeds. The ears are 
either smooth, haiiy, or moderate. These last are the best 
for hearing, but thef do not in anj way indicate the dis* 
position. They are hurge, or small or middling, or they are 
erect, or not at all, or omy moderately erect. iSie moderately 
erect are a sign of the best disposition; large and erect ears 
are an evidence of foolish talking and loquacity. The part 
of the bead between the eye and the ear is callea the temple. 

4. In the middle of the face is the nose, the passage for the 
breath, for through this animals inhale and exhale, and 
through it also they sneeze 5 this is the expulsion of a con- 
centrated breath, and is the only kind of breathing which is 
esteemed ominous or sacred : moreover, inhaling and exhal- 
ing is into the chest, and without the nostrils it is impossible 
to inhale or erhale, for inhaling and exhaling is from the 
breast by the windpipe, and not from any part of the head. 
But it is possible to live without this respiration through the 
nostrils. The smell also resides in th i s part ; this is the sense 
of odour. The nostril is very moveable, and not naturally 
immoveable like the ear. 

5. One part of the nose, namely, the division between the 
nostrils, is cartilaginous, but the passage is empty, for the 
nose is formed of two divisions. In the elephant, the nostril 
is very large and strong, and it answers to the purpose of a 
hand, for the aoimal can extend it, and with it l^e its food, 
and convey it to its mouth, whether the food is moist or dry. 
This is the only animal that can do so. 

'6. There are also two jaws, the upper and the under. All 
animals move the lower jaw, except the river-crocodile, and 
this moves the upper jaw only. Below the nose are two lips, 
the fiesh of whicn is very moveable. The mouth is tiie 
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centre of the jaws and the lips. The upper part is called 
the roof of the mouth, the lower, the pharynx. The tongue 
is the organ of taste. This sense resides in the tip, and, if 
food is placed on the broad part of the tongue, the taste is- 
less acute. The tongue partakes of all the other sensations, 
as harshness, heat, and cold, m weii as that of taste, in com* 
mou with the rest of the flesh. 

7. The flat part of the tongue is either narrow or moderate 
in size, the mo derate is the best, and most apt for clear elocu- 
tion. The tongue may be either too loose, or tied down, as in 
Btammerers and inarticulate speakers. The flesh of the 
tongue is porous and spongy. The epiglottis is a portion 
of the tongue, the double part of the mouth is the tonsils ; 
that in many divisions the gums, they are fleshy, and in 
them are fixed the bony teeth. Within the mouth there is 
another part, the uvula, a pillar filled with blood. If this part 
is sweUedidth relaxation, it is called a grape, and chokes. 

Chaptsb X 

1. TsB neckis tiie part between the head and thetroDk ; the 
front part is called the laxynz, behind this is the cBsophi^^. 
The Toioe and the breath pasa through the front part, the 
trachea, which is cartilaginous, but the oesophagus is fleshy, 
and placed ikrther in, near the vertebra of the neck. The 
back of the neck is called the epomis. These are the parts 
aa fiur as tiie tiiorax. The parts of the thorax are some be« 
fore and some behind, first of all, below the neck is the 
breast with two mammffi ; on these are two nipples, through 
which the milk of the female passes. The mamma is porous. 
There is also milk in the breasts of men. The flesh of the 
mamma in men is thick, in women it is spon^and full of pores. 

2. The part below the thorax, in front, is the belly, and of 
th is the navel is the centre. Beneath this centre, the part on 
each side is called the iliac region ; the part in the centre, be- 
neath the navel, is called the hypogastric region ; the lowest 
part of this is called pubes ; above the navel is the epigas- 
trie region ; the lombsr region is situated between the epi- 
gastric and iliac regions. 

3. Of the hind^ parts the loin forms the division of the 
body, whence also its name is derived (6<f^g quasi ho(pug). 
The part of tiie central region which is like a seat is the but- 
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tock ; that cm which the thigh turns, the cotyledon. The 
peculiar part oi" woincu is the uteriid ; of men the peun, it 
is external, at the extremity of the trunk in two parts ; tiio 
upper part is ileshy and suiooUj, and is called glans ; this ia 
covered witli an anonymous skin, which, if it is cut asunder, 
does not uuile again, neither does the cheek nor the eyelid. 

4. Common to this and the glans is the prepuce, the re- 
maining part is cartilaginous, readily increases in size, and 
it is drawn in and out, contrary to that of the class of ani- 
mals called lophuri. Beneath the penis are two testidee, 
surrounded by a akin called the scrotum ; the testides are 
not of the same nature as flesh, nor are they made of ilesh. 
In another place we shall treat of the nature of all these 
parts more accurately. 

5. The pudendum muliebre is contrary to that of the 
male, for it is hollow under the pubes, not projecting like 
that of the male, and the urethra is outside the womb*, for the 
passage of the semen of the male, And for the fluid excre- 
ment of both. The part of the body w hich joins the neck and 
the breast is called the ju^ulum ; that which unites the side, 
the arm, and the shoulder is the arm-pit. The region 
between the thigh and the hypogastric region is called the 
^roin ; the part common to the thigh and &e buttock on the 
mside is the jperineum, that of the thigh and buttock on the 
outside is called hy poglutis. 

6. We have prenously treated of the trunk. The hinder 
part of the breast is called the back : the parts of the back 
are two shoulder blades and the back-bone ; below the thorax, 
and opposite the stomach, are the loins ; the libs belong 
both to the back and the firont of the trunk, and are eight 
on each side, for we have never heard anything worthy of 
credit concerning the Ligyes, who are said to have seven zibsr 

Chapter XI. 

1. Mak has ujmetjand lower aideythe front and the back, and 

w|yhrfr<mrTit>fh aij^A 'i^g ^nfrhf. itnA t.lift Ufi: are^Q^aHy alike in 

thdrjarts and in every particular, except that the left aide 
Ij^TEe weaker J, but ilio back partslure not like the front; 
norlffierioTfi^r parts to the upper, except in this particular, 
that the parts below the hypogastric region are fuli-fleahed 
or lean in proportion to the moe, and the aima also anawer 
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to the proportion of tke 1^. Those persons who baye a 
Bhort humerus have also generally a short thigh : those who 

have small feet have also small hands. 

2. One of the double parts of the body is the arm. The parts 
of the arm are the shoulder, humerus, elbow, cubituB, and the 
hand ; the parts of the hand are the palm and five fingers ; the 
'jointed part of the finger is the condyle, the unjointed part'' 
the phalanx. The thumb baa but one joint, all the rest have 
tvo. The bending of the arm and finger is always inwards. 
The arm is also bent at the elbow: the inner part of 
the hand is called the palm; it is fleaby^ and divided 
by strong lines. Long-lived persons have one or two lines t 
which extend through the whole hand ; short-lived persons ' 
have two lines not extending through the whole hand. The 
joint of the hand and arm is the wrist. The outside of the 
hand is sinewy, and has not received any name. 

3. The other double part of the body is the leg. The 
doiible-bcaded part of the lei::: is called the thigh, the inove- 
able part is called the patella, tiiat which has two bones 
the tibia ; the front of this part is the shin, the hind part 
the calf of the leg. The -Hesli is full of sinews and veins ; in 
those persons who have large hi] is, the flesh is drawn up- 
wards towards the hollow part under the knee, in those who 
have not it is dra^-n down. The lowest part of the sliiu is 
the ankle, and tJiis is double in each leg. The part of the 
leg with many bones is called the foot, the hind part of which 
is the heel. The front part is divided into five toes ; the 
under part, which is flcslw, is called the sole of the foot ; 
the upper part, (the instep,) is sinewy, and has not re- 
ceived any name. One part of the toe is the nail, the other 
is the joint; the naii is on the extremity of the toe, and the 
toes are bent inwards. Those wlio have the sole of the foot 
thick, and not hollow, but walk upon the whole of the foot, 
are knavish. The common joint of the thigh and the leg is 
the knee. 

Chattxb ZII. 

1. Tfiese parts are possessed in common by the male and fe« 
male J the position of the external parts, whether above or be- 
low, bciui e or behind, on the right side or the left, will appear 
oii inere inspection. It is necessary, howe?er, to enumerate 

0 
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tbem, fqt the reasons wbicli I have mentiosed before, that 
its proper place being assigned to each part, any difference in 
their arrangement in man and other animab may be less 
likely to escape our notice. 

2. In man, the parts of the body are marc naturally di- 
Yidecf"into upper and lower than in any other auimal, for all 
the upper and lowir parts of his body are arranged accord- 
ing to the order of uaturc above and belftw ; in the same 
way, also, the fore and bind parts, and those on the right* 
and left, are placed , naturally. But in other animals some 
(Sf the^e parts are either not at all so placed, or they are 
much more confused than in man. The licad is placed above 
the body in all animals, but in man alone, as we have said, is 
this part corresponding to the oi\lor of all tbincfs. 

3. Next to the head i« the neck, then the breast and the 
back, the one bei'ore and the other behind ; and each of them 
in the following order : — the stomach, loins, pudenda, 
haunch, then the thigh and legr, and, last of all, the foot. 
The legs have the joint bent iorwarda, in which direction 
also is their manner of walking, and the more moveable part 
of the legs as well as the joint is bent forward : the heel is be- 
hind. Each of the ankles is like an ear. From the right and 
left side come arms, having the joint bent inwards, so that 
the flexures both of the legs and arms are towai ds each other, 
especially in man. 

4. The senses and the organs of sense, the eyes, nostril, 
aud tongue are in the same position, and lu the anterior jiart 
of the body ; but the hearing, and its organ, ajid the card are 
at the side, and upon the same cireumference aa the eyes. 
Manilas the eyes closer together, in proportion to his size, 
than other animals. The sense of touch is the most accurate 
of the human senses, and next to this the taste. In the rest 
of hifl senses he ia far surpassed by other animals. . 

Chapter XIII. 

1. The eztenud parts of the body axe anranged in this 
manner ; and, as 1 have said, are for the most part named and 
known from habit. But the internal parte are not so well 
I known, and those of the human bodj are the least known. 
8o that in order to explain them we must compare them with 
the same parts of those animals which are most nearly allied. 
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2. First of all, the brain is placed in the fore-part of the 
head, and it occupies the same position in all animals that 
liave this part, which belongs to all sanguineous and cepha- 
lopodous animals. In proportion to hia size, man has the 
largest brain of all animals, and the mmrteflt. Two mem- 
bimoes endoee the bisain : that outside the skull is the stroxig* 
est ; the inner mmbrane is slighter than tibe outer one. £l 
all animals the brain is in two portions* The cerebellum is 
placed upon the brain at its lowest extremity. It is different 
m>m the brain both to the touch and in appearance. 

8. The back of the head is empty and hollow in all ani- 
mals in proportion to their size, for some hare a large head, 
but the part Ijing under the fiice is less in those animals 
which have round &ces ; others have a small head and large 
jaws, as the whole tribe of Lophuri. In all animals the brain 
IS without bloody nor does it contain any veins, and it is 
naturally cold to the touch. The greater number of animals 
have a small cavity in the centre of the brain, round 
this a membrane jfiUed with veins : this membrane is like 
akin, and encloses the brain. Above the brain is the smooth- 
est and weakest bone in the head — it is called sinciput. 

4« Three passages lead from the eye to the brain ; the 
largest and the middle-sized to the' cr rebellum, the least to 
the brain itself. The least is that which is nearest the nostril ; 
the greater are parallel, and do not meet ; but the middle- 
sized passages meet: tiiis is most evident in fishes, and 
these passages are nearer to the brain than the larger^ but 
the least separate from each other, and do not meet. 

5* Within the neck is the OBSophagns, which also de- 
rives its additional name, the isthmus, f^om its length and 
narrowness, and the trachea. The trachea lies in front of 
the cesophaguB in all animals which possess this part, that is, 
all animals which breathe from the lungs. The trachea is^ 
cartilaginous in its nature, and contains but little blood : it 
is surrounded with many smooth rings of cartilage, and it 
lies upon the upper part towards the mouth, opposite tlie pas- 
sage from tlie nostril to the mouth, wherefore, also, if any 
liquid is drawn into it in drinking, it passes out of themouth 
througli the nostrils. 

6. Between the passaixea is the epiglottis, which can n*. 
folded over the passage which extends from, the trachea to the 
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mouth ; by the epiglottis the passage of the tongue is closed, 
at the other extremity the trachea reaches to the middle 
of the lungs, and afterwards divides to each side of tiielui:^ 
f^or the lung is double in all animals which posaess this 
party though the division is not so marked in viviparous ani- 
mals, and least of all in man. The human lungs are ano- 
malous, neither being divided into many lobes, as in other 
animals, nor being smooth. 

7. In oviparous animals, such as birds and the oviparous 
quadrupeds, the parts arc very ividely separated, so that 
they appear to have two lungs ; they are, however, only two 
diviBiong of the trachea extending to each side of the lungs ; 
the trachea is also united with the great vein and with the 
part called the aorta. "When the trachea is filled with air, 
it distributes the breath into the ca\nties of the lungs, which 
have cartilaginous interstices eiidmg in a point ; the passages 
of these interstices go through the whole lungs, always divid- 
ing from gi'cater into less, 

8. The heart is connected with the trachea by fiitty and car- 
tilaginous muscular bands. There is a cavitynear the junction, 
and in some animals, when the trachea is filled with breath, 
this cavity is not always distinguiBhable, but in larf^er aui- 
mals it is evidfent that the breath enters it. Tliis tlien is the 
form of the trachea, which only inhales and exhales breath, 
and nothing else either dry or moist, or it suffers pain till that 
which has passed down is coughed up. 

9. The oesophagus is joined to the mouth from above, near 
the trachea, being united both to the spine and the trachea 
by membranaceous ligaments. It passes through the dia- 
phragm into the cavity of the stoniaeh, is fleshy in its nature, 
and is extensible both in length and breadth. The human 
stomach is like that of a dog, not a great deal larger thau the 
entrail, but like a wide bowel ; after this there is an entrail 
simply rolled together, then an entrail of moderate width. 
The lower part of the abdomen is like that of a hog, for it is 
wide, and from this to the seat it is short and thick. 

10. The oineiitum is united to the abdomen in tlie in iddle, 
and IS m its nature a fiitty inenibnme, ad m uthfr aniinals 
with a single stomach and teeth in both jaws. The mesente- 
rium is over the bowels ; it is membranaceous^ broad, and fat ; 
it is united to the great vein and the aorta : through it extend 
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many numerous veins at its junction with the intestines, 
reaching from above downwards. This is the nature of the 
CBflopha^^i trachea^ and the parts of the abdoxoiual cavitj. 

Chaptee XIV. 

1. The heart haa tlu'ee cavities : it lies above the lungs, near 
the division of the trachea. It has a fat and thick membrane, j 
"by which it is united to t!ie great vein and the aorta, and it ' 
lies upon the aorta near the apex ; and the apex is placed in 
the same situation in all animals which have a chest ; and in 
all animals, whether they have or have not a chest, the apex 
of the heart is forwards, though it often escapes notice by 
the change of position in the parts when dissected. The 
gibbous portion of the heart is upwards ; its apex is gene- 
rally fleshy and thick, and there is a sinew in the cavities. . 

2. In all other animals which have a chest the heart ia placed 
in the centre ; in man it ia rather on the left side, inclining 
a little from the division of the mammae towards the lett 
breast in the upper part of the chest ; it is not large ; its 
whole form is not long, but rather roimd, except that the 
extremity ends in a point It has three cavities, as i have 
said. The greatest is that on the right, the least on the 
lett, the middle one is of intermediate size. They are all 
perforated to\\ ards the lungs. It has hot li the two smaller, 
and all of them perforated towards the lungs, and this is 
evident in one of the cavities downwards Iruiu. its poiat of 
attachiaent. 

8. Near the principal cavity it is attached to the great 
Tein to which also the mesenterium is united, and in the 
middle it is attached to the aorta. Passages lead from 
the hmen to the heart, and they are divided in the same 
way as tiie trachea, following the passages from the trachea 
throughout the whole lungs, and the paaaageB leading from 
the heart are on the upper purt. There is no pasBage whieli 
is common to them bot^ but by their union they receive the 
breath and transmit it through the heart ; for one of the 
pasaagee leads to the right cavity, and the other to the left,/ 
we will hereafter speak of the great yein and the aorta in 
the portion of our work which treats of these parts. 

4. In all animals which have lungs and are viviparous, eitiier 
ihteraally or extemaUjj tiie lung has more blood than all the 
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other parts ; for the whole lung is spongy, and through each 
perforation branches of the great yein proceed. Those per- 
sons are deceived who say that the lungs are empty, drawing 
their conclusion from dissected animals, from which all the 
blood has escaped. Of all the viscera the heart alone con- 
tains blood, and in the lungs the blood is not iu the lungs 
tlicm selves, but in the veins by which they are perforated. 
But ill the boarfc itself the blood is in each of the cavitieSy 
but the thinnest blood is in the middle cavity. 

5. Beneath the lungs is that division of the trunk which 
13 called the diaphragm. It is united to the ribs, the hypo- 
chondriac region, and the spine. In the centre is a smoolh 
membranous part, and there are veins extending through it. 
The human veins are thick in proportion to the size of the 
body. Under the diaphragm, on the right side is the liver, 
on the left the spleen, alike in all animals which are fur- 
nished with these parts in their natural form and without 
monstrosity, fur already there has been observed an altered 
order in some quadrupeds. They are joined to the abdomen 
near the omentum. 

6. The appearance of the human spleen is narrow and long, 
like that of the liog. Generally speaking, and in most ani- 
mals, the liver ia not furnished with a gall, thou<j;h this is 
I'oundin some animala. The human liver is round, like that 
of the ox. This is the case also in animals offered for sacri- 
fice, as in the ^district of Chalcis, in Euboea, where the sheep 
have no gall, and in Naxos it is so lar^e in nearly all the ani- 
mals, that strangers who come to sacrifice are surprised, and 
think that it is ommoiiSy and not at all natural The liver ia 
luiited vith the great tou, but has no tmart in ocmunosi with 
the aorta. For a vem bianchea off from the great yein through 
the liTer, at the place where l^e gates of the liver^ aa ther 
are Galled^ are situated. The.8pleen also is only connecibed with 
the great yein, for a yein extends from this to the spleen. 

7. Next to these are iiie kidneys, which lie close to 
the spine. In their nature they are like the kidnejrs of 
oxen. In all animals that hare kidneys the right kidney 
lies higher than the Mk, and is coyered with less fiit, and is 
more dry than the lefb. This is the same in all animals. 
Passages lead from than to the great vein and to the aorta» 
hut not to the cayity; to aU axumals, except the seal, haye 
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a cavity in their kidneys, though it is greater in some thttii 
in others. The human kidneys, though similar to those of 
oxen, are more solid than in other animals, and the passages 
that lead to them end in the body of the kidney ; and this is 
a proof that they do not pass through them, that they con- 
tain no blood in the living animal, nor is it coagulated in 
them when dead ; but they have a small cavify, as I said 
before. From the cavity of the kidneys two strong pas- 
sages kad to the bladder, and two others^ strdng and con- 
tinuous, lead to the aorta. 

8. A hollow, sinewy vein is attached to the middle of each 
kidney, which extends from the spine through small branches, 
and disappears towards the hip, though it afterwards ap- 
pears again upon the hip. The branches of these veins reach 
to the bladder ; for the bladder is placed lowest of all, "being 
united to the passages which proceed from the kidneys by 
the nci'k which reaches to the urethra ; and nearly all round 
its circiiriiference it is united by smooth and muscular mem- 
branes, very similar in form to those upon the diaphragm of 
the chest. 

9. The human bladder is moderately larpre in size, and the 
pudendum is united to the neck of the bladder, having a strong 
passage above and a small one below. One of these pas- 
sages leads to the testicles ; the other, which is siuewy and 
cartilaginous, to the bladder. From this are appended the 
testicles of the male, concerning Avhich we will treat in the 
part devoted to tlieir consideration. These parts are the same 
in the female, who difters in none of the internal parts except 
the womb, the appearance of which may be learned from 
the drawings in the books on anatomy. Its position is upon 
the entrails. The bladder is above the uterus. In a future 
book we will apeak of the nature of the uterus generally ; 
for it is not alike, nor has it the same nature in them all. 

These are the internal and external parts of the humau 
body, and this in tlieir nature and their uuiuner. 
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BOOK THE SECOND. 
Chaptbb I. 

1. Of the parts of other animals some are common to them 
ally as I have said before, and some belong to particular 
classes, and they agree and differ in the manner often before 
mentioned. For almost all animals which differ in kind, 
hare also their parts different in form, and there are some 
which have only a proportionate resemblance, hut differ in 
"kind, and others agree in kind, but not in form, and many 
parts belong to some \\lnc]i others have not. Viviparous 
quadrnpedH have a head and neck, and all the parts of the 
head, but they diller 1'roni each otlier in their forms. The 
lion lias oiu- bone m the neck, but has no vertebrae, and 
when laid open its internal parts are like those of a dog. 

2. Viviparous quadrupeds have fore-legs instead of arms, 
and in all quadrupetls, especially those which have the fore- 
feet much divided, they are analo^i^ous to hands, for they 
use them as hands, and tlie left h^gs are less at liberty than 
in men, except in tlie elej)hant, and this animal has the toes 
less perfectly jointed, and its fore-le^fs much larger than the 
hind ones; it has five toes, and short ankles to its hind legs. 
It has a trunk of such a nature and length as to be able to 
use it for a hand, and it drinks and eats by stretching this 
into its mouth ; this also it lifts up to its driver, and pulls 
up trees with it ; with this organ it breathes as it walks 
through the water. The extremity of the proboscis is curved, 
but without joints, for it is cartilaginous. 

8. Man is th(^ only ambidextrous animal. All animals have 
their chest anaiogous to man, but not similar to his, for he 
has a wide chest, and theirs is narrow: no animal but man 
has pectoral mammae ; the elephant haa two mammae, but not 
on the breast, though they are in that direction. 

4. All animals, excepting the elephant, bend both their 
fore and hind legs in contrary directions, and also contraiy 
to the way in which a man's limbs are bent. For m Ovi- 
parous quadrupeds, except the elephant, the joints of the 
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fore-legs are bent forwards, and those of the hind-legs back- 
wards, and they have the hollow part of their circumference 
oppoaite to each other : the elephant ia not constructed as 
Bome have said, but is able to ait down, and bend hia legs, 
but, firom his great weighty ia unable to bend them on both 
aidea at once, but leana either to the right aide or the 1^, and 
aleeps in this poaition, but its hind legs are bent like a man's. 

6. In oviparous quadrupeds, as the crocodile, lizard, and 
auch like, both the fore and hind legs are bent forvmrdBi 
inclining a little to the aide, and likewise also in other ani- 
mals with more than four feet, except that the middle joint 
of their last pair of legs is always doubtful, and is rather 
bent towards the side. And man also has both the flexures 
of his limba in the aame direction, and those of his anna 
and legs contrary to each other, for lie bends the arm back- 
wards, except that the external part of the arm is a little 
inclined inwards, towards the side ; the legs bend forwards. 

6. No animal bends the joints both of its fore and hind 
legs backwards. The flexure of the cubitus and fore-leg is 
in a contrary direction to the flexure of the shoulder in all 
animals, and the flexure of the knee is contrary to that of the 
hip ; so that since man bends his joints iu the contrary direc- 
tion to many animals, those which have such joints as man's 
also bend them in a contrary direction to many animals. PArds 
bend their linibs in a direction similar to that of ([uadrupeds, 
for being bipeds, they bend their legs backwards, and have 
wings instead of arms, or fore-legp, and tlicse bend forwards. 

7. The seal is like a maimed quadruped, for immedi- 
ately beneath the scapula it has feet like hands, as are also 
those of the bear, for they are five-fingered, and each of the 
fingers has three joints, and a small claw : the hind feet are 
five-fingered, and each of the fingers has joints and claws like 
those upon the lore-ieet ; in shape they are very like the tail 
of a fish. 

8. The movements of animals, whether they have four 
feet or more, are in the direction of the longer diameter of 
their bodies, and thus also they stand, the commencement 
of motion is always on the right side of their bodies. The , 
lion and the camel, both the Arabian and Bactrian, walk with 
the hind-foot following the fore-foot on the same side, and j 
this means that the right foot is not put before the left^ but ; 
follows it. • 
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1. Whateteb parts a man has before, a qiiadmped lias be- 
neath : those that are behind in man, form the quadruped's 
back ; most animals have a tail, the seal has a small one, like 
that of a stag; hereafter we shall speak of apelike animala. 
All Tiviparous quadrapeds are, so to say, rough, with hair, 
and not like man, who, except am his head, has not much hair 
on his body, and what there is, is very fizie ; but his head is 
more massy than that of other animals. 
* 2. And all creatures that have their upper part roush 
with hair, are quite nnooth, or only slightly rough beneath ; 
but man is contrary to this : and again, each eyelid in man 
is fumished with lashes, and he has hair on the cheek, and 
pubes ; other animals are not so furnished, having no hair 
on the lower eyelid, or only a few hairs under the eyelid. 

3. But some hairy quaiupeds are rough all over, as the 
hog, the bear, and the dog ; the neck of others is the roughest 
part, as in those which have a mane, like the lion ; in others 
which Iiavc a mane, the back of the neck from the head to 
the point of the shoulder is hairy, as the horse and the mule, 
and among wild animals with horns, the bonassus. The 
hipellaphus,^ aa it is called, has a mane upon the point of 
its shoulder, and so has the pardium,"^ though both these 
have a thin mane &om the head to the shoulder, and the 
hipellaphus has a beard upon its larynx. 

4. Both of tliese are horned, and have a cloven hoof: the 
female hipellaphus has no horns, it is about the size of a 
sta^'-; there are hipellaphi in the countrv of the Arachotae, 
where also are buflaloes. The wild diHer as inuch from do- 
mesticated oven, as wild hogs from tame ones ; for they 
are black, and of great strength ; their nose is curved like 
an eagle's beak, and their horns lie backwards ; the horns of 
the hipellaphus are very like those of the dorcas -J the ele- 
phant is the least hairy of all quadrupeds. The tails of ani- 
mals are like their bodies in roughness, and smoothness, in 
as many as have tails in proportion to their size, for some 
have very small tails. 

^ Perhapi Kylghau (Liddel and Scott's Le^Lieon), or aoXDS 3sige kizid 

of Stag. 2 Camcleo|inrd. (Sclineider.) 

% * Gazelle or ant^ope^ so named from the brightnesB of its eyes.. 
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5. Camels have a past pecdliar to themselyes, called the 
hmny> upou the back ; the Baetrian camel differs from the 
Arabian ; the One has two humps, the other but one ; and the7 
have another hump below, like the one on their back, upon 
which the rest of their hodj is supported, when they go 
down upon their kn^es. The camd has four mamnua^ like the 
cow, and a tail like an ass, and the pudendum is behind; 
it has but one knee in each leg, and not many joints, as 
some persons say ; this appearance arises from the position 
of the abdomen. It has a a talus like tbat of an ox, mis* 
abapen, and small in proportion to its sise. 

G. Tlie hoof is cloven; it has not teeth in both jawst 
The cloven hoof is formed in this manner ; the lower part is 
somewhat doven, as far as the second joint of the toes, but 
the upper part ia fouiwslefb as far as the first joint of the 
toes; there is a membrane uniting the cloven parts as in 
seese, the foot is fleshy underneath like that of a bear, where- 
Kne, when caTnels are used in wac, and become footB<n^, their 
drivers put them on leather shoes. All quadrupeds have 
their legs bony and sinewy and without flesh, that is all 
animals with feet are so formed, excepting man, and they 
are without hips ; this is particularly the case with birds* 
But on the contrary, the hips, thighs, and legs of man are 
more fleshy than almost any other part of his body, for even 
the calf of his le^ is fleshy. 

7. Some sangumeous and viviparous quadrupeds have many 
divisions in the foot, like the hands and feet of man ; for 
some, as the lion, the dog, and the panther, have many divi- 
sions of the foot ; others are cloven-footed, and instead of 
nails have hoofs, as the sheep, the ^oat, the stag, and the 
river-horse. Some are without divisions in the foot, as the 
solidiinguli, the horse, and the mule. The gemis of swine 
belongs to both classes ; for in TUyria, Pieonia, and other 
places, there are swine with a solid hoof. ^I^ho^^e with a two- 
eleft hoof hare two divisions, before and behind; in those 
with a solid hoof this is continuous. 

8. Some animals have horns, others have none ; most of 
those with horns have also cloven feet, as the ox, the stag, 
and the goat. We have never seen an animal with a solid 
hoof with two horns, and tliere are only a few that have a 
solid hoof and one horn, as the Indian ass, and the oryx,^ 

^ Antelope Oryc 
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Of all animals with a solid hoof, the Indian ass alone has a 
talus. tSwine, as I said before, belong to both claaseSy 80 that 
they have not a well-formed astragulus. 

9. Many finimals with cloven hoofs have a tnlvis ; no ani- 
mals with their feet in many divisions have a talus, nor lias 
man. The lynx has as it were half a tain a, and so has the 
lion, but it is more intricate, aa some pretend. The talus is 
always in the hind let^, and it is placed npris^ht upon the gamb, 
with the lower part outwards, and the up})er part inwards ; 
the parts called Coa^ turned inwards towards each other, and 
the Chia turned outwards, and tlie projecting portions up- 
wards. This IS tlie ])osition of the talua, m all animals 
which are furnished with this part. Some animals have a 
cloven hoof, and a mane, and two horns turned towards each 
other, as the bonassus, an animal which inhabits the coun- 
try between Paeonia and Media. 

10. All animals with horns are four-footed, unless there is 
any animal which metaphorically, and for the sake of a word, is 
said to have horns, as tney say that the serpents in the neigh- 
bourhood of Thebes in Egypt have, though it is nothing 
more than an appendage, that is called a horn. The stag is 
the only animal that has solid horns, the horns of all other 
animals are hollow for a part of their length, and solid at 
the extremity ; the hollow part is principally formed of skin, 
and round this is arranged the solid part, as in the horna of 
oxen. The stag is the only animal which casts its horns ; 
lhe\" are reproduced; this takes place every year after the 
animal has attained the age of two Y(^ara ; otlier anmials 
never lose their horns unlcisia destroyed by violence. 

Chaptxb III. 

1, Thb parts of the mammae also, and the organs of genera- 
tion, axe diffeient in man and in other animfus. For some 
have the mammffl forward on or near the breast, and two 
mammad with two nipples, as man and ike elephanl^ as I 
said before, for the elephant has two mamm» near tiie arm- 
pits; in the female thej are smaU^ and do not bear any 
proportion to the sise of the animal, so that they are 
scarcely irisible in a side view ; the males also have mammie as 
well as the females, but they are exceedingly small. 

* Ooa, iSb» highMt thiow with the Astnigaliu with the convez side up- 
pflKiiKwt, opposed to Chift, the lowest thiow, sixes and aoeSt 
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2. The bear has four, other animals have two mammae upon 
the thighs, and two nipples like sheep ; others have fournip^es, 
as the cow ; some animals have not their nipples on the breast 
and thighs, but on the abdnmen, as the dog and the hog, 
they have man)^ nipples, but not all of the ^ame size ; other 
animals also have more than two, as the panther, which has 
four on the abdomen ; the lioness has two on the abdomen, 
the camel has two mammo) and four nippies, like tlie cow. 

f\. A iiKJU": animals with a solid hoof the inakn liave no 
mamnijfs except Bome horses which bear a resemblance to 
their dams, .s, hik males have the penis external, as man, aiul 
the horse, and many others ; some internal, as the dolphin. 
Of those animals in which it is external, some have it in 
front, as those whicli i have named ; and some of these have 
both the penis and testicles loose, as in man ; others have 
them cloee to the abdomen ; some have them more, others 
less loose, for this part is not equally tree in the boar and 
the horse. 

4. The elephant has a penis like a horse, but small and less in 
proportion to the size of its body ; its ic^lii les are not external 
but internal, and near the kidneys, wherefore also the work 
of copulation is quickly performed. The female has the 
pmlendum in the same position as the udder of the sheep, 
and when excited with desire, it is lifted up outwards, so as 
to be ready for copulation with the male; and the orifice of 
the pudendum is very wide. Most animals have the penis 
in the same direction, but some are retromin gent, as tlie lynx, 
lion, camel, and hare, in some males, as 1 have said, the 
direction of the penis is iliiierent, but all female? are re- 
tromingent, for even in the female elej lumt the pudendum is 
placed under the thighs, as in other animals. 

5. The penis is very dilierent in ditiercnt arninals,for in some 
it is carlilui^niDus and tleshy, as in man ; tiie lleshy part does 
not swell, but the cartilaginous portion is erected; in others 
it is sinew y, as the camel and the stag ; in others it is bony, as 
the fox and the wolf, the weasel and the martin, for the 
martin also has a bony penis. 

6. Again, man being a perfect ammal, has the upper part 
of his body less than the lower part ; the contrary is the case 
with other sanguineous ammals; uy the upper portion of 
hifi body we mean the portion of his body firom the head to 
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the anus ; and by the lower, the parts from hence down- 
warda. Li those animala which have feet the hind leg is 
the lower part of the body in point of size ; and in those 
^vithout legs, the same relation is observed in their various 
kinds of tails. Such is the nature of perfected animals, but 
they differ in tlie development of their parts. Man in the 
young state has the upper part of Ins body ^i^eater than the 
lower; but aa he grows the proportion of his parts changes, 
wherefore also he is the only animal does not move in 

the same way when younij^ and wlmn grown up, for at Hi'at 
a child cra\N ls like a four- looted animal. 

7. Some animals grow in the same proportion throughout, as 
the dog — others when they are first born have then- upper 
part proportionally less than the lower, but as they appruach 
maturity, the upper parts increase in aize, as in the lophuri, 
for in tMe animals the part &om the hoof to the haunch never 
grows after their birth. 

8. There is a great difSsrence in the teeth of animals, both 
among themselyeB and from the human type ; all viyiparouB 
and sanguineous quadrupeds htm teeth ; some hare teeth in 
hoth jaws, which others have not ; tins is the first distinction. 
Those which have horns, do not possess teeth in both jaws, 
for they ha^e no front teeth in the upper jaw. There are 
others, as the camel, which» though it hias no horns, has not 
teeth in the ujpper jaw. 

9. Some anunals have tusks like the boar, others have not ; 
some have pointed teeth, as the lion, panther, and dog ; the 
teeth of others have an eren sur&ee, as the ox and the horse. 
Animals with pointed teeth have their teeth ^t^Anf into each 
other; no animal has both tusks and horns, neither those 
with pointed teeth nor any others. Most animals have their 
front teeth sharp, and their hind teeth flat ; all the teeth of 
the seal are sharp pointed, showing an approximation to the 
race of fishes, for all fishes have pointed teeth. 

10. None of these genera have a double row of teetL But, 
if we may believe Ctesias, there are some which have this 
peculiarity, for he mentions an Indian animal called marti- 
chora, wmch had three rows of teeth in each jaw ; it is as 
large and aa rough as a Hon, and has similar feet, bat its 
ears and face are like those of a man ; its eye is grey, and 
itsbodjred; it has a tail like a land seorpion, in wmch there 
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is a stinc^; it darts forth the spines with which it is 
covered instead of hair, and it utters -d noise resemhliTig the 
united sound of a pipe and a trumpet ; it ia not less swift of 
foot than a stag, and is wild, and devours men. 

11. Man sheds his teeth, and so do other animals, as the 
horse, the mule, and the ass ; man sheds his front teeth, but no 
animal sheds the molar teeth ; swine do not shed any of their 
teeth. About dogs, there ia some doubt ; some persons think 
they do not shed their teeth at aU, others that they shed only 
the canine teetli ; but it has been observed that they do shed 
their teeth like men : perhaps it has escaped notice, because 
they do not shed tliem before the inner ones, which are simi- 
lar, are grown up. 

12. And it IS probable that the same takes place in other 
wild animals, since thev are said only to shed their canine 
teetli. Yuuug dogs are known from old oiies by their teeth, 
for young dogs liavc sharp white teeth, old dogs have them 
black and blunted. The horse is in this respect ditferent 
from all other animals ; for while the teeth in other animals 
become darker as they grow older, in the horse they become 
more white. 

13. Those which are called canine teeth are placed between 
the catting and the molar teeth, and partake of the nature of 
boih, for thej are wide belov, hut sharp at the top. The 
male has moze teeth than the fSsmale in mankind, and sheep, 
and goata, and swine. This has not been obsenred in other 
animals. Those persona which have the greatest number of 
teeth are the longest lived; those which hare them widely 
separated, smaller, and more scattered, axe generally more 
short liyed. 

14. The last molar teei^ which are called wisdom teeth, ap^ 
pear, both in the male and female about the age of twenty, 
and some women cat the molar teeth at eighty years of age, 
causing great pain in the extremily of the jaw, and some 
men also : this happens with persons who do not cut their 
wise teeth at the proper age. 

15. The elephant has four teeth on each side, with which he 
grinds his food, for he reduces his food very small, like meah 
Besides these, he haa two tusks : in the male these are large, 
and turned upwards ; in the female they are small, and bent 
in the contnuy direction. The elephant has teeth as soon 
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M it IB bom; but tbe tiuka are small, and tber^oxe in- 
conspieaoua at first. It has bo Bmall a tongue within its 
mouthy that it ia difficult to see it. 

Chapteb IY. 

1. aiALs have very difierently-sized mouths, for some have 
wide, open mouths, as the dog, the lion, and all animals 
with poiuted teeth ; other animals have a small mouth, aa 
man, or a moderately-sized one, aa the swine. The Egyp- 
tian river-horse haa a mane like a hoTB6» and a doren hoof 
like the ox ; it has a flat face ; the talus is like that of other 
anhnala with doven hoofs, and it haa large projecting teeth ; 
it baa a tail like a hog, and utteia a sound like the neigh- 
ing of a bone ; it ia about tbe size of an ass, and its skin ia 
so tlddc that shidda are made of it ; its int^tines are like 
those of a horse or ass. 

Chapteb V. 

1. Some animals unite in their nature the characteristics of 

man and quadrupeds, as apes, monkeys, and cynocephali. 

The moaliey is au ape with a tail ; cynocephali have the same 
form as apes, but are larger and strnnfjcr, and their faces 
are more like dogs' laces ; they are naturally lU rcp, nnd their 
teeth are more like doga' teeth, and stronger than in other 
genera. 

2. The apes are hairy in tlioir upper parts, so as to bear 
some resemblance to quadrupeds, and also in the lower, 
because they are like men, for in this particular, as I said 
before, there is a dilierence in men and brutes ; their hair 
is coarse, and apes are rousrh both above and below. They 
bear a stroni? likeness to men in their lace, for their nos- 
trils, ears, and teeth, both the fore nnd back teeth, are like 
his ; and as for eye-laslies, though otlier animals are entirely 
without them, the ape has them on the lower eye-lid; they 
are, however, very thin, and altogether small. 

3. Upon the breast are two small mamma^,with two nipples ; 
the arms are like those of man, but hairy ; both the arms and 
legs are bent like those of man, the cun es of the limbs being 
turned towards each other. Besides these, it has hands, lin- 
gers, and nails like those of man, but all indicating an ap- 
pruxmiation to the brute j their feet are peculiar, for they 
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axe like great hands. The fingers upon them are like those 
on the hands, and the middle one is the longest ; the sole 
of the foot 18 like a hand, except that it extends the whole 
length of the hand like a palm, and is hard at theextxemify, 
and is a bad and obscure representation of srheel. 

4. The feet are used for both the purposes of hands and 
feet, and are bent like hands. The humerus and the femar 
are short compared with the cubitus and the leg. The navel 
is not prominent, and there is a hard place about the region 
of the navel. Like quadrupeds, the upper part of the body 
is much larger than the lower, almost in the proportion of 
five to three, and the feet are like hands, and aa it were 
made up of liands and feet, a foot as far as the extremity 
of the heel, and the remainder like a hand, for the fingers 
are furnisficd with something like a palm. 

5. The ape passes more ot* its time as a quadruped than 
a biped, and like a quadruped, it has no nates, nor has it 
a tail like a biped, but only somethin']^ in representation of 
a tail. ']'!ie pudendum of the female resembles that of a 
woman ; that of the male is more like a dog's. ^J'he monkey, 
as I said before, has a tail, and all the internal parts of 
the body are like those of man. The external parts of vivi- 
parous quadrupeds are of this nature. 

CHA.PTBB VT. 

1. OviPAEors and sanguineous quadrupeds (for no san- 
^ineous laud animal that is not either a quadruped or a})odal 
IS oviparous) have a head, neck, back, upper and lower parts 
of the body, and fore and hind legs, and something resem- 
bling a breast, like oviparous quadrupeds : most of them also 
have a large tail, sonio a small one; all of them have many toes 
and divided feet, and ali the organs of sense, and a tongue, 
except the Egyptian crocodile. And in this respect it re- 
sembles some fishes, for the tongue of fishes is thorny, and 
not free, and in some the place for the tongue is altogether 
smooth, and without division (so tiiat liuliiing is visible), 
unless the li})s arc draw n aside. 

2. Thiy iiave no ears, only a passage for liearing; neither 
have they au) mamma>, and the penis and testicles are in- 
ternal, and not external. They have no hair, but are covered 
with scaled, and all are furnished with sharp teeth. The 
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river- cocodiles have eyes like liogs, and ^at sharp teeth, 
strong claws, and an unbruken scaly skin. In tlie wattr 
their siglit is imperfect, but very good on land. They pai^a 
the ^eatest part of the day on land, and of the night in the 
water, for they cannot bear the cold air. 

Chapter VII. 

1. The chameleon has the whole of its body like that of a 
lizard, and the ribs, descending downwards, are joined to- 

gether on the hypogastric region, like those of fish, and 
the back-bone stands up, like that of a fish ; its face is like 
that of the chceropithecus.^ It has a very long tail ; the ex- 
tremity is very smooth, and rolled together like a thong. It 
is raised, upon longer legs than a lizard ; the joints of the legs 
are bent in the same direction as the lizard's. 

2. Each of its feet is divided into two parts, having the 
same relation to each other as our thumbs have to the 
rest of the hand : and, for a short distance, each of these is 
divided into toes ; in the fore-feet the internal part has three, 
the external two toes ; in the liind feet the internal part 
has two, and the external three toes ; there is a claw upon 
each of its toes like that of birds of prey ; its whole body 
is rough, like the crocodile. 

3. Its eyes are placed in a hollow, and are very large 
and round ; surrounded with skin like the rest of its body, 
and in the middle is left a small aperture through which 
it sees ; this is Tiever covered with skin. The eye is turned 
round in a circle, and it can direct its vision to any side, so 
that it can see where it will. The cliange in the colour of 
its skin takes place when it is fdled with air. It can acquire 
either a black colour, like that of the crocodile, or ochreous, 
like that of the lizard, or spotted with black, like the pan- 
ther ; and this change takea place over the whole body, for the 
eyes also change like the rest of the body, and so does the tail. 

4. Its movements are slow, like those of the tortoise; 
wbon dying, it becomes ochreous, and retains this colour alter 
death. The oesophagus and trachea of the chameleon are 
similar to the same parts in lizards ; it has no flesh, except a 
little on tlie head and cheeks, and upon the appendage at the 
end of its tail. It has no blood, except about the heart, and 

* Siuiia rosti'ata, or perhaps baboon. {The identifications of ttie 
unimalsy wiless othci^ise uoteU, are taken from the German tramialion 
ijf SirwJk, 181G.) 
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eyes, and the jiarts above the heart, and the veins that ex- 
tend from these : andevcii ui these there is very little blood. 

6. The brain lies a little above the eyes, and is continuoua 
with them ; and when the outside skin of the eye is taken 
away, a bright object shines through it, like a bright 
ring of brass. Throui^^h the whole of its body many strong 
membranes are extended, which are much stronger than in 
other animals. It breathes strongly for some time after it 
has been dissected, and there are some slight movements of 
the heart ; it also continues to contract its sides, but not the 
other parts of tht^ body. It has no distinct 6|>ieen; and it 
hides itself in rocks like the lizard. 

Chapteb VIII, 

1. BiBDS also have many parts like the animals described 
above. For all these have a bead, neck, back, and under 
parts of the body, and something resembling a breast. They 
nave two legs, and thus resemble men more than other iim- 
mals, except that the joints bend backwards like those of quad- 
rupeds, as I said before. They liave neither hands, nor fore- 
feet, but wings ; herein they differ from all other animals. 
Again, the hip is like a thigh, large and united as far aa 
the middle of the iibdiomen, so as to look lil:e a thigh, 
\s hrii it is separated from the rest of the body ; and iKe thigh 
Avlu i'c it is joined to the leg is another part. Tlie class of 
birds with crooked claws have the lai'gecit thigh, and 
stronger breasts than utiiers. 

2. All birds have claws and many divisions of the foot; 
in most of them the toes are quite separate ; but the swim- 
mers have their feet covered with a web, but even these have 
distinct and jointed toes. All birds that fly high in the air 
Lave four toes ; and, generally, these are placed three for- 
wards, ^d one ba<;kward, like a heel ; a few birds have two 
toes turned forwards and two backwards, as tiie bird called 
jynx.^ [Rub bird is somewhat larger than the spize,^ and is 
variegated in appearance. The formation of its toes is pecu- 
liar, and so is that of its tongue, which is like a serpent's. 
This it can project from its month, as much as the width of 
four fingers, and draw it in again. Like a snake it can turn 
its neck quite round, whilst the rest of its body is perfectly 
^ Jynx torquilla, wry-neck. ^ rringilla, finch. 

n2 
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still. It has larn^e claws, like those of the coliuB,^ and it 

hisses with its voice. 

3. j^irda have a mouth, but its construction is peculiar, 
for they have neither lips nor teeth, but a beak, and 
neither ears nor nostrils, but only passa^^^es for these organs, 
for the nostrih in the beak, and for the ears in tlie liead. 
They have two eyes like other animals, witliout eyelashes; 
when heavy with sleep, they close their eyes with the 
lower eyelid; and all possess a nietitatuig membrane, which 
closes the eye. The owi-iike birid also use the upper eye- 
lid. The same is the nature of the sealy animals, as the 
saurians, and others of this class ; all of them close their 
eyes with the lower eyelid, but they do not all wink like 
birds. i\gain, birds have neither scales nor hair, but 
feathers ; all the feathers have a stem, 

4. Birds have no tail, but a rump ; in birds with long 
legs, or palmated feet, this is short, in others it is large. 
These last, when they fly, keep their legs close to the 
body, but the others stretch them out behind them. AH 
birds hiuo a tongue, but this differs in various kinds: 
some have it large, others small. Xext after man, some 
birds articulate words better than any ulbtr animals; this is 
particularly the case with those with broad tongues. Xo 
(A i [)arous animal lias an epiglottis on its trachea: but it 
can close and open the passage, so as to prevent any heavy 
thing finding its way into the lungs. 

5. Some tribes of birds have spurs; this is never the 
case with those which have crooked claws. Those with 
crooked claws are more active in flight ; those which have 
spurs, are heavier in thear make. 

6. Some buds Have a create mostly formed of erect 
feathers ; the domeBlae fowl, alone, is peeoliar^ for its crest 
is neither flesh, nor very unlike flesh. 

CSAf I£B IX. 

1. Amosb aqnatie ammals, there is one class of fish, which 
embraces many forms, and is senarated from other animals, 
for it has a bead, and upper and lower parts, in which last 
are the stomach and bowels, and a continuous and undivided 
tail. This is not alike in all. They have neither neck nor 
limb, nor internal and external testieles, nor mammo^ nor 

^ Perhaps Comis galgulus. 
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lias any other animal mammaB that is not viyiparons, nor 
indeed aU viviparoua aniinals, but those only that are inter- 
nally viviparous, and not iirst of all oviparous. For the dol- 
phin is a viviparoua animal, wherefore it has two mammse, 
not indeed above, but near the organs of reproduction. It 
has not e\ident nipples, but, as it were, a stream flowing from 
each side. Erom these the milk exudes, and the young ones 
Euck as they follow the mother. This has been distinctly 
observed by some persons. 

2. But fish, as we hnve observed, have neither mammm 
nor any external passage for tlie genital or«^nTi5^. In the 
brand) ia tliey have a distinctive organ, through which they 
eject the water they have received into their moutJis ; and 
they have fins, most fishes have four, but the long fishes, as 
tlie eel, have only two placed near the branchia, and in tbis 
respect the cestreus,^ a fish in the lake of Siphaj, is similar to 
the eel,' and so is the fish called henia.^ Some of these 
long fish have no fins, as the muTiDna, nor have they divided 
brancliia like othtT iish. 

3. Souje lihli with branchia have coverings over their bran- 
chia ; in all tlie cartilaginous fishes they are uncovered. All 
fishes that have coverings have the branchia placed on their 
sides ; among the cartilaginous fishes some are broad in the 
lowest part, as the narce* and the batos ;* some very long in 
the sides, as all the galeodea* In the batraeus,' although the 
branchia are on the sides, they are covered with a coriaceous, 
not a prickly membrane, like those of fishes which are not 
cartilaginous. 

4. In some fishes with branchia they are single, in others 
double, but tha last towards the body is always single. 
Some have but few branchia, others luu e iiiany ; but their 
number is always equal on both sides, and those with the 
8iD:illoBt liuiiiber have always one on each sidej this is 
double in the capros f others have two on each side, some- 
times these are single, sometimes double, as in the conger* 
and the scarus others have four simple branchia on each 
side, as the ellops," synagris, mura)na, and eel ; others have 

* Mugil, mullet. * l^rurccna nnguilla. * Perhaps Ccpola tseiua. 

* Raia torj>edo. * Kaia batos. • The shark tribe. 
^ Lophius piscatorius. * Perhaps Cottua cataphractus* 

* Munnift conger. Scarus cretensis. 

" Swordibhordtittgeoii (L. sad B. Lexicoii)i or Centnaons ftcolopu. 
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four, all divided except the last, as the cichle,' perca,^ glanis* 
and cTprinuH ;* all the galeodea have live double bronchia on 
ench Bide, 1 lie xiphias^ has eight, which are double. TiuA is 
the manner and number of the branchia of fishes. 

5. And fish difter in other respects besides their gills, for 
they have no hair like Yivi]);irou8 quiidriipeds, nor scaly 
plates like oviparous qufidrupi ds, nor feathers hke birds, but 
the greater number of theiii are covered with scales ; some of 
them are rough, and a very few are smooth. Some cartila- 
ginous fishes are roui^di, others smooth. Congers, eels, and 
tunnies are smooth. All fish except the scnrus have pointed 
teeth, and all have sharp teeth, some several rows of them, and 
teet h on the tongue ; they have also a hard prickly tongue, so 
united to the mouth as sennetimes to appear without a t ougue. 

6. The mouth of some iialiesi is wide, like viviparous quad- 
rupeds. They have no external organs of sense, nor even 
passages for smelling or hearing ; but all have eyes wdthout 
eyelids, though their eyes are not hard. All fishes are san- 
guineous ; some are oviparous, others viviparous j all those 
that are covered with scales are oviparous. The cartilagi- 
nous fishes are all Yiviparous, except the batrachus. 

1. The remaining class of sanguineous animals is that of 
serpents ; these partake of both characters. The greater 
portion of them inhabit the land, a few inhabiting water are 
found in rivers. There arc also serpents in the sea very like 
those ou land, except in their head, which ia more like tliat 
of the conger. There are many genera of sea-serpents, and 
they are of all kinds of colours ; they do not exist in tho 
deepest part of the ocean. Serpents are apodal, like iishes. 

2. There are also marine scolopendra3,^ very like those on 
land, but rather less ; they live in rocky places ; in colour 
they are redder, and they have more feet, and slighter legs 
than in the terrestrial species. These also, like the ser- 
pents, are not found in deep places. 

3. And there is a small fish which lives among the rocks, 
which some call echineis;^ some people use it for trisls 
and philtres; it is not fit for food. Some people say it 

* A raricgated flsh. • Perca fluviatllis. ' SiliU'us gUmis, 

* Cvpriiius carpis, Carp. * Xiphiati giadiua, Swordfish. 

* Imiei or aphrodite. ^ EcbeneiB xemoni. 
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has feet, bat it has none ; the fins, however, are like feet, 
which giTes it this ap^eaiance* I have now described the 
externiS parts of sanguineous animals, their nature, and their 
number, and the di&reneea which occur amongst them. 

CajLUrm XI. 

1. FiBST of all we will speak of the internal parts of san- 
guineous animab, for the greatest number of genera difer 
&om other animals, some being sanguineous, others ez- 
sanguineous. The sanguineous genera are man, viviparous 
and oviparous quadrupeds, birds, fishes, and whales, and 
perhaps others that are anonymous, because they do not 
form a genus, but simply species amongst each other, as the 
serpent and the crocodile. 

2. Ail viviparous quadrupeds have an OBSophagus and 
trachea, situated as in man, aud so have oviparous quadru* 
peds and birds, though there is some difference in the forma- 
tion of these parts ; all that breathe by inhaling and exhaling 
air have lungs, trachea^ and CBsophagus. The position of the 
CBBophagus and trachea, though similar, is not the same, nor 
are the lungs alike in lUl, nor similar in position. 

3. All sanguineous animals have a heart, and a division 
in the middle of the body, called a diaphragm. In small 
animals its smaUness and thinness render it less apparent. 
The heart of the ox is peculinr ; for there is a kind of ox, 
though not the whole genus, which has a bone in its hearty 
and there is also a bone in the heart of the hme. 

4. Not all animals have lungs, fish and those with gills have 
no lungs. All sanguineous animals have a liver, generallj a 
spleen also ; but in oviparous animals that are not vivipa- 
rous, the spleen is so small as nearly to escape notice, as in 
most birds, the pigeon, kite,' hawk,^ and owl. The ©gocepha- 
lus' has none at all. Oviparous quadrupeds are of the same 
nature, for they have a very Biiiall spleeu, as the tortoise, 
emys,* pbryne,' lizard, crocodile, and frog. 

5. Some animals liave a gall upon the liver, others none, 
Amon^jf viviparous quadruju ds the stag*^ has none, nor the 
deer,' horse, mule, ass, seal, and some swine. The Achainian 
stag appears to have the gall in the tail ; that which they call 

' Faldo milviii. ' Ftleo pslumbariua. < Strjx otuA. 

^ Teitodo coriaoes. * Cemis cJaphus. 

^ Cmths eapraoliu, orC. Dania* 
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ffall in tbese animalB jresemblee it in colour, but it is not liquid 
Bke gall, but more like tbe spleen in its internal structure. 

6. All, wbile tbej are aliye, bave worms^ in the head ; they 
are produced in the hollow part under the hvpoglottis, and 
near the vertebr», where the head is joined on. In size 
they resemble verj large maggots ; they are numerous, and 
continuous, in number not generally more than twenty. 
Stags, as I have observed, haye no gaU, but their intestines 
are so bitter {hat dogs will not eat them if the deer are fat. 

7. The elephsnt also has a liver without a gaU, but when 
the part where the gall is attached in other animals, is cut 
open, a quantity of fluid like bile, more or less abundant, runs 
out. Among those m^imnlff which inhale sea-water, and have 
lungs, the dolphin has no gall. All birds and fishes have 
gails, and all oviparous quadrupeds, to speak of them at 
once, have a gall, greater or less ; but in some fishes it is 

S' kced upon the liver, as the galeodea, glanis, rine," leio- 
atus,' narce, and in some long fish, as the eel, belone/ and 
zygaena and the callionymus*^ has a gall upon tbe liver, 
larger in proportion to its size than any other fish. Others 
have a gall upon the intestines, extendmg from the liver by 
several thin passages ; the amia' has it stretched out upon 
the intestines, and equal to them in length, and many times 
folded upon it. Other fish have the gall upon the intes- 
tines, some at a greater, others at a less distance, as the 
batracbus, elops, synagris, mnnena, xiphias. 

8. And tbe same genus often appears to have the gall 
extended in both directions, as tbe conger, in some indivi- 
duals it is turned towards the liver, in others suspended be- 
fore tbe liver. The same structure is observed in birds, for 
some bave tbe gall turned towards the stomach, and others 
towards the entrails, as the pigeon, crow, quail, swallow, 
sparrow ; in others it is directed both towards the liver 
and thf^ stomach, as the legccepbalus ; in others, as tbe hawk 
and kite, it is directed towards the liver and the intestines. 

Chapter XII. 

1. All viviparous quadrupeds bave kidneys and a bladder, 
but some oviparous aniiiials have neither, as birds and 

1 Po88iblj CEstruB nanlis. * SqiuliiB squatina. 

^ liaia butos. * Syugnathns nciis. * bqualus zygtena. 

« Uranoscopus acaber. 7 A kind of marked scomber^ uaackerel ? 
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fishes, and amon^ oviparous quadrupeds the marine turtle 
is the only one that lias them at all proportionate to its size. 
The marine turtle has the kidneys like those of oxen, and 
that of the ox is J ike a great many kithieys joined together. 
In all its intt-riuil parts, the bonassus^ is like the ox. 

2. The position which these parts occupy is the same in all 
animals, and the heart is in the iniddle of tlie body of all crea- 
tures, except man. In him it is inclined towards the left Bide ; 
and, as it was before observed, the apex of the heart is 
directed forward in all, but in fishes it does not appear to 
be so, for the apex of the heart is not directed towards the 
chest, but towards the mouth and head, and the top of the 
heart is suspended from the place where the right and left 
branchia are joined to each other, and there are also other 
passages which extend from the heart to each of the bran- 
chia, greater towards the larger branchia, and less towards 
the smaller ; but that to the top of the heart in great fishes 
is a tliick white tube. 

3. A few fishes, as tlie conger and the eel, have an oeso- 
phagus, but even in these it is very small ; in some of the 
nsb that have a liver, it is placed on the right side, and has 
no lobes ; in others, it is divided from the commencement, 
ami the greater part is on the right side. For in some fish 
each part of the liver hangs dow n, and the divisions are not 
united at their origin, as in the tribe of fish called galeodea, 
and in a species of hare which is found near ilir lake of 
Bolba, 111 the place called ^Sycine, and in other places, so 
that one might suppose that they had two livers, on account 
of the distances at which the passages unite, as in the lungs 
of birds. ^ 

4. In all animals the spleen is naturally situated on the 
left side. The case has occurred that an animal having been 
opened, has been observed to have the spleen on the right 
Bide and the liver on the left, but such appearances are con- 
sidered ominous. In ail ammaLs the trachea reaches to the 
lungs (its nature will be described in another place); and the 
cesophagus, in all that have this part, reaches to the stomach 
tinough the diaphragm. For most fishes (as I obserred be- 
fore) have no cesophagu.s, but the stomach is united directly 

' witb tiie mouth. So that it often happens that, when great 

' Bos gruumens. 
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Eshcfl are pursiiing small ones, the stomach falls forward 
into the mouth. 

5. All the animals that have been mentioned have a 
stomach, and in the same situation, for it is universally 
placed under the diaphragm, and an intestine follows it, 
and ends in the exit for the food which is called the anus. 
But the stomach of different animals is variously formed, 
for in the first place viviparous homed quadrupeds, which 
have not teeth in both jaws, have four such passages, and 
those animals are said to ruminate. Por the oesopliafyus, 
commencing in the mouth, extends to the parts just below the 
lungs, and passes througli the diapliragm to the great stomach. 

6. The internal part of this is rough, and folded to- 
gether; and it is united, near tlie junction of the stomach, 
to the part whirh, from its appearance, is called the net, 
for the exterior is like a stomach, but the inside resembles 
the mee^hes of a net ; in point of size, the net is much less 
than the stomach. Next to this is the part called echinus, 
becanse internally it is rough and channelled ; it is nearly 
the same size as the net. Next to the echinus is the 
enystrum, which is both larger and longer than the echinus, 
and internally covered with many large and smooth folds j 
after tliis are the entrails. 

7. This is the nature of the stomach of animals with horns, 
and no teeth in the upper jaw. But they ditier from each 
other in the form and size of these parts ; and because tlie 
a^sophagus is sometimes united to the middle, and some- 
times to the side of the stomach. Most aniuiolH which have 
teeth in both jaws have but one stomach, as the man, dog, 
bear, lion, and the wolf. The thos* has all its intestines like a 
wolf. All these have but one stomach, to which the bowel 
is united. But in some of these the stomach is larger, as 
the hog and the bear ; that of the hog is marked with a 
few smooth lines. In other animals the stomach is less, 
not indeed much larger than the intestine, as the dog, lion, 
and man. In the forms of their bowels other animals 
are divided into two classes, resembling these types ; for in 
some the stomach resembles a dog's, m utheris a hog's, both 
the greater and lesser anunals in the same way ; and tho 
stomachs of various animals difler in size, form, thicknuss, 
thinness, aud the position of the junction of the a^sopha^ub. 

^ Felia onza, perhaps olso canis aureus. 
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8. And the natui^e of the bowels differs in the before-named 
animals, those, namely, which have not, and those which have 
teeth in both jaws, in aize, thickness, and folding. The intes- 
tines of the ruminants are all large, and so are the animals 

themselves ; there are a few small animals of this class, and 
there is no horned .'luimai which is very small. And some 
, have appendages to the intestines, for none of the animals 
with teeth in both jaws have straight intestines. There are 
enJar^^rinenta in the bowels of the elephant, which give it 
the appearance of having four stomachs ; in these the food is 
detained, and ajiart Iroiii these there is no receptacle for the 
food. Its intestines are very like those of the hog, except 
that the liver is four times greater than that of the ox, and 
other partB also ; the spleen is small in proportion to its size. 

9. Tile stonmch and intestines of oviparous quadrupeds 
bear a siiDdar proportion to each other, as in the land and 
marine tortoise, the lizard, and both kinds of crocodiles,^ 
and similar quadrupeds ; for they have one simple stomach, 
in some it is like that of ihe hog, in others like that of the 
dog. 

10. The class of serpents m almost every part of their 
body resemble the ^aurians, which have feet, and are ovi- 
parous, if we add to their length, and take away the feet ; 
for ^^nakes are covered with scales, and have their upper 
and lower parts like saurians, except that they have no tes- 
ticles, but, like fish, two passages united in one, and a 
large and cloven uterus, but in other respects their in- 
testines are so like those of saurians, except that from 
their elongated figure their intestines are long and narrow, 
that they might be mistaken for them, from their similarity . 

11. For the trachea is very long, and the cesophagus still 
longer, and the commencement of the trachea is close to 
the mouth, so that the tongue appears to lie beneath it. 
The trachea appears to be above the tongue because tliis 
last can be retracted, and is not always in one position, as 
in other animals. Their tongue is long, thin, and black, 
and can be put fortli for some distance. The tongue of 
serpents and j^aunans is distinct from that of all other 
animals, for the exliemity of the tongue is cloven; this is 
most remio'kabie m ser[)ents, for the extremities of their 

^ Crocodiius uiioticus and Lacerta stcliio. 
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tongues are like hairs. The seal also has a forked tongue. 
The 'serpent has a stomach like a very wide entrail, like 
that of the dog, afterwards a Yerj long and thin intestine, 
which is alike to its extremity. 

12. Behind the pharynx is a small kidney-shaped heart, 
so that at times the apex does not appear to be directed 
towards, the chest, next to this is. a single lung, divided by 
a mnscular passage, very long, and descending a long 
distance from the breast. The liver is long and simple, 
the spleen small and round, like that of the saiunans. 
The gall resembles that of fish, in water serpents it is 
situated on the liver, in others generally upon the intes- 
tines. They all have pointed teeth, and as many ribs as 
there are days in the month, for they have thirty. iSonie 
persons say that in one respect serpents resemble the 
young of the swallow, for if their eyes are pierced with a 
pointed instrument, they will grow again, and if the tails of 
serpents or lizards be cut olf, they will be reproduced. 

13. The same remarks will apply to the intestines and 
stomachs of fislies, for they have one simple stomach, 
but it differs in form, for in some fishes it is like a bowel, 
as in the one called scaru^. and this is the only fish that 
appears to ruminate, and tlie size of the intestines is 
simple and folded together, for it ( an be resolved into one, 
by unfolding it. The appendages of the stomach appear 
to be peculiar to fishes and birds, for birds have them 
above the stomach, and few in number, but in fish they 
are above, and around the stomach. Some have jnany ap- 
pendages, as the gobius,* galeus,- perca, scorpios,^ citharus,* 
trigla,* and sparus.® But the cealreus has many on one side 
of the stomach, and only oik^ on the other. Some have 
only a few, as the hepatus"^ and the glaucus,® and the chry- 
sophrys' also has only a few, but some individuals diHer 
I'rom others, for one ckrysophrys has many, anotlier has 
only a few. There are some fish which have none of them, 
as most of the cartilaginous genera; others have a few, 
and some a great many, and all fish have these appendages 
very near the stomach itself. 

' Oobio, giidjreon. « Shark. ^ Cottua scorpius. 

,* Probably Pleurcmectes rhombus. * MuUus stirmulentiis. 

• Sparua luama. • ' Theutis hepatus. * Probabl;^ Gobio gozo. 

• Spams aurata. y 

/ 

/ 
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14. Birds have their internal parts different from each 
other and from other ammalB ; tor some have before the 
stomach a crop, as the domestic fowl, pigeon, dove, and 
partridge. The crop is a large and hollow skin, into which 
the food is received before it is digested. Hence from the 
oesophagus it is narrower, then wider, and where it descends 
into the stomach it is smaller. 

15. In most hirds the stomach is fleshy and thick, and on 
the outside there is a strong skin, which is separated from 
the fleshy part. Some birds have no crop, but instead of 
it a wide oesophagus, either wholly so, or in the part extend- 
ing to the stomach, as in the coloeus,' raven, and crow. 
The quail has the lower part of the oesophagus broad, the 
segocephalas has it small but wider, and so has the owl. 
But the duck, goose, gull, diver, and bustard, have a wide 
and broad cesophagus, and so have many other birds. 

IB, And some have a part of the stomach itself like a 
crop, as the cenchreis and tl^ere are some which have 
neither oesophagus nor a wide crop, but a lar<^e stomach ; 
these are small birds like the swallow, and the sparrow. 
A few have neither a crop, nor a wide oesophagus, but a 
very long one ; these are birds with a long neck, as the por- 
phyrionT Almost all these emit a moister excrement than 
other birds. 

17. The quail has these peculiarities, for it has a crop, and 
before the stomach a wide and broad cesophagus. And the 
crop is at a great distance from the part of the oesopliagiis 
before the belly, considering the size of the bird. Birds 
have generally a small intestine, which is single when un- 
folded, and birds have appendages, a few, as 1 have said, and 
not placed above, as in fish, but below, near the end of tlie 
intestine. Some birds have not these appendages, though 
they generally have them, as the domestic lowl, partridge, 
duck, night-raven,* localus,* ascalaphus,^ goose, bustard, 
owl. Some of the small birds have them, but they are very 
minute, as the sparrow. 

* Three kinds of birds are called by this name. Corvus graeulufl» 
C. monedula, and Felicanus graoulus. ^ Y&lco tinuunculus. 

^ Fiilica porphjrion. * Aldfift n jcticorax. ^ Somo kind of heron* 
' Some kind of owl. 
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BOOK THE THIRD. 
Chaptxb L 

1. "We have treated of the other internal parts of animals, 
their number, their nature and varieties. It now remains for 
us to speak of the organs of generation. In females these are 
always internal ; but there is much diilerence in maien, for 
some Bangiiineuus animals have no testicles at all, in others 
they are internal ; and in some animals witli internal tes- 
ticles, they are placed near the kidneys, in others near the 
abdomen ; in other animals they are external. The penis 
of these last is sometimes united to the abdomen, in other's 
it is loose as well as the testicles ; but in promingent and 
* retromingent animals it is suspended from tlie abdomen 
in a diflerent numner. Neither fish nor any other animal 
with gills, nor the whole class of serpents, have testicles ; 
neither has any apodal animal whicli is not internally vivi- 
parous. 

2. Birds have testicles, but they are internal and near 
the loins, and so have oviparous quadrupeds, as the lizard, 
tortoise, and crocodile, and among viviparous animaU, the 
hedgehog. In some viviparous animals they are situated in- 
teriuilly upon ihc abdoii\en, as the dolphin amuiig apodal 
creatures, and tlii^ elephant among quadrupeds. In other 
aniiiialrf tlic testicles are external.' It has been previously 
observed, that the manner and position of their junction with 
the abdomen is various, for in some they are joined on and do 
not hang down, as in swine, in others they hang down as in 
man. 

3. It has also been obseryed that neither fiBhes nor serpents 
have testicles, but they have two passages hanging down on 
each side of the spine from the diaphragm, and these unite 
in one pasBaf^e above the anus, by aboye, we mean nearer 
the Spinal column. At the season of edtioa these passages 
are full of semen, which exudes on pressure ; the difibremoes 
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among these may be seen by dissection, and in another place 
they will each be considered more particularly. 

4. All oviparous animals, whether bipeds or quadrupeds, 
have their testicles placed in the loins below the diaphragm, 
some of a white colour, others oclireous, but in all sur- 
rounded with small veins ; from each of these a passage is- 
produced, which afterwards become united in one, and, as 
in fish, open near the anus. This is the penis, which in in- 
conspicuous in small animals ; but in tlie laro^er, as the goose 
and such like, it becomes more conspicuous immediately 
after coit ior.. 

5. A 11(1 these passages, both in iibh and other animals, 
are joined to the loins below the stomach and between i he 
entrails and the great vein, from which passages proceed to 
each of the kidneys ; and, a.s i a fish, the semen may be seen 
entering them at the period of coition, when these passages 
become very conspicuous, but when this season is passed 
the passages again become invisible. So also the testicles 
of birds are either small or entirely invisible when not excited, 
but wlien urged by desire they become very large ; this is so 
remarkable in pigeons and partridges, that some persons 
have supposed that they had no testicles during winter. 

6. In some of those animals in which the testicles are placed 
IVif^N ards, they are internal and upon the abdomen, as in the 
dolphin ; in others they are externally conspicuous upon thfr 
extremity of the al )domen. These animals are similar in 
other respects, but differ in this, for in some the testicles 
are uncovered, and others thai have external tealesi they are 
placed in a scrotum. 

7. This is the nature of the testicles of all viviparous ani- 
mals with ti'tt : from the aorta, passages lihe veins proceed 
to the head of each testi* le. and two others from the kidneys, 
these last are full of blood, but those frum the aorta con- 
tain no blood. lYom the head of each testicle to the tes- 
ticle itself, there proceeds a thicker and more muscular pas- 
sage, which is in each testicle reflected back to the head of 
the testicle, and from this point they again unite upon the 
penis towards the fore-part of it. 

8. And both these passages which are reflected back upon 
themselves, and those which are seated upoii the testicles, 
toe covered mth the same membrane as the testes theib- 
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selves, 80 that unless this membrane is taken away, they all 
appear to be one passage. These last passages, \\ hicli are 
seated upon the testicle, contain sanguineous Hiiid, but less 
than those above from the auria ; but in the reflected 
J)a8sages of the duct which is upon tiie penis, the ihii l is 
white. A passage also leads from the bladder, and is united 
to the upper part of this duet, which is enclosed in the part 
called the penis as in a husk. The accompanying diagram 
will illustrate the position of these parts. 

9. The origin of the passage from the trachea, a ; the head 
of the testes and the descending passages, hh ; the passages, 
which proceed from these, and are seated upon the testicle, 
cc ; the reflexed passages which contain the white fluid, 
dd; the penis, e; the bladder,/; the testicles, g g. But 
when the testicles are cut out or otherwise destroyed, the 
upper passages are retracted ; in young nTiiwmla caatration 
is performed by bruising the testicles, in older animals by 
excision. Ana it bas happened that a bull has begott^ 
young if admitted to the female immediately after castra- 
tion. This is the nature of the testicles of animals. 

10. ^e uterus of the females that possess this or^an is not 
of the same nature, nor alike in all, but they differ from 
each other both in viviparous and oviparous animals. The 
uterus is double in all those animals in which it is situated 
near the external organ of generation, one part Ijing on the 
right side, the other on the left, but the origin is one, and 
there is but one os uteri, which is Uke a very fleshy tube, 
and inmost animals, especially those of a large size, it is 
cartilaeinouB. One part of this organ is called the uterus 
and delphys (Whence the word adelphi, brothers), and the 
vagina and os uteri are called metra. 

11. In all viviparous animals, whether bipeds or quadru- 

Eeds, the uterus is placed below the diaphragm, as in the 
uman female, the bitch, sow, mare, and cow, and it is the 
same in all homed animals. At the extremity of the uterus 
most animals have a convoluted part caUed the horns ; these 
are not dii^tinct in all oviparous animals ; but in some birds 
they are placed near the diaphragm, and in some flshes 
below, as m the viviparous bipeds and quadrupeds. But 
t hey are thin, membranaceous, and long, so that in very small 
fish each part of the roe appearo as one ovum^ as if the fish 
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which are said to have a cnimbliDg roe had but two ova, for 
it ia not one ovum but many, and therefore it may be resolved 
into many, 

12. In the utems of birds the vagina is below^ fleshy and 
tough, but the part near the diaphragm membranaceous and 
very thin, so that the eggs appear to be outside the uterus. 
In large birds the membrane is more conspicuous, and if 

, inflated through the vagina, it swells and enlarges at places; 
in small birds these parts aie not conspicuous. The uterus 
of oviparous quadrupeds, as the tortoise, lizard, frog, and 
such like, is of the same nature, for tlie vagina below is one 
and fleshy, but the division and the ova are higher up and 
near the diaphragm. 

13. In those apodal creatures which are outwardly vivi- 
parous and inwardly oviparous, as the sharks and selachea 
— [The selachea are apodal, furnished with gills, and vivi- 
parous] — the uterus is divided, and as in birds, it com- 
mences below and extends towards the diaphragm. The 
ova are situated between the division, and above near the 
diaphragm ; and tlie annual ia produced from the ovum after 
this has descended into the open space. 

14. The difference between the uteri of these fish and 
others mav be studied more accuratelv in drawings of dis- 
sections. KSerpents also diiier much both auiong themselves 
and from other animals, for all serpents except the viper are 
oviparous ; this one is viviparous, though at hrst internally 
oviparous, wherefore, in many respects, its uterus resembles 
that of the cartilaginous fishes. The uterus of the serpent 
is long, like the body, and descends downwards, beginning 
from one duct and continuing on either side of the spine as 
far as the diaphragm, as if each were a passage, in which the 
ova are placed in order ; these ova are not extruded singly, 
but connected together like a chain. 

15. In aU animals that are either internallv or extern all v 
Viviparous, the uterus is situated above the abdomen ; in all 
oviparous creatures it is placed below, near the loins. Those 
that are externally viviparous, but internally oviparous, par- 
take of both characters, for the lower part in which the ova 
are situated is near the loins, the other part \^ hence the ova 
are extruded above the intestines. And there is also this 
diflerence in the uteri of animals : thuac which hare homa 



4 

Digitized by Google 



60 



THB HI&TOEY OF AKIIiAI.8. 



[B m 



aud not teeth in both jaws have cotyledons in the pregnant 
uterus, and 8ome ot" iho?-e also witb teeth in both jaw?. :is the 
hare, the mouse, and tlie bat. But other viviparuus auiinals 
with teeth in both jaws, and with feet, have a sinoiJtli uterus. 
The embryo is not united to the cotylt don, but to the 
womb. This ia the manner of the iuternal and extexzi&l 
heterogeneous parts of animala. 

Chaptsb n. 

1. Of the liomogeneous parte of animaU, tbe blood is com- 
mon to BanffoineouB animala ; and lso ia the part in which it 
ia contained, which ia called a Tein ; analogoua to these, in 
exsanguineoua animala are the eerum and the fibre. Thut 
which espedaU^ conatitatea the body is fleah or ita analogue : 
the bone and ita analomie ; the spine and the carti£ige. 
Kext to thia we place me akin, memhranea, sinews, hair, 
nails, and their analogue ; after these, adeps, fat, and excre* 
mentitioaa matters ;' then are fieces, phlegm, and bile, both 
the yellow and the black. 

2. But inasmuch aa the blood and the veins seem to 
occupy the chief plii8&, we will first of all speak of these, 
both lor other reasons, and because former writers do not 
appear to hare deacribed them rightly. The difficulty of 
understanding tliem is the reaaon of their errors, for in 
dead animals, the nature of the principal veina is obscure, 
for they collapse aa soon as the blood has escaped, and it 
pours out of tDcm as from a vessel. "No part of the body, 
except the vjeins, contains any blood, except the heart, which 
has a Httle; but it is all in tlu veins. In living creatures 
their naturo c annot be distinguished, for they are internal, 
aud out r f sight ; so that those who consider them only in 
dead and disaected animals, cannot see their principal ori- 

fins. But some, by the examination of emaciated persons, 
ave distinguished the origin of the veins, from the appear- 
ance of those which are extemsL 

3. For Syennesis,^ a Cyprian physician, speaks thus: 
" The larger veins are thus constituted. From the navel 
around the loins, tlirough the back to the lungs, under the 
breaats ; that from the right to the left, aud that £rom the 

^ Syennesis, a physician of Cypnis. Ycry little is known of him % 
hb muflt have lived m or before the fourth century 
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lefc to the right. That from the left, through the liver to 
the kidney and the testicle ; that from the right to the Bpleen, 
the kidney, and the testicle, and from thence to the penis." 

4. Diogenes^ of Apollonia writes thus : " The veins are 
thus placed in man. There arc two yery large ones, which 
extend through the stoinacli by the spine of the hack, one 
to the right and the other to the left, ench to the legnearest 
itselt', and upwards to tlie liead by the collar-bone, and through 
the neck. Prom these great veins others extend through the 
whole of the body, from the right to the right side, and from 
the left to the left side. The largest are two from the heart, 
Burrounding the spine of the back ; and other?, a little higher 
up, through the breasts under the arm-pits, eaeh to the band 
nearest itself; and the one is called the splenetic, the other 
the hepatic vein. 

6. " The extremity of these veins is divided, one branch 
goes to the thumb, and another to the wrist, and from these 
many small branches are extended upon each hand, and the 
fingers ; and others, smaller still, branch off from these first 
veins, from the right side to the liver, from the left to the 
B[)i( en and kidneys. The veins, which go to the legs, are 
divided near the junction, and extend through the whole 
thigh ; but the largest of these extends to tlie back of the 
thigh, and appears thick ; another, less thick, passes through 
the inside of the thigh, and afterwards veins extend by the 
knee to tiie leg and foot. As on the hands, tltey are (iistri- 
buted upon the tai'sus of the foot, and from thence to the toes. 

6. A number of small veins are distributed on the 
Btomach and the lungs. Those that extend to the head, 
through the jugular region, appear large in the neck. Prom 
the extremity of each of these many veins are distributed 
upon the head, some on the right side to the left, others on 
the left side to the right, they all end near the ear. And 
there is a second vein upon the neck on each Bide, some- 
what less than the other, to which the principal veins of 
the neck are tmited. These pass inwardB, through the 
neck, and from each of them veins pass beneath the 
dionlder-bUide and to the hands ; and near the splenetic and 

' Diogenes of Apollonia was an eminent natural philosopher of Crete, 
in the fifth century B.a He wrote a work, wept <pvatuif in which he 
temted of natural philosqphy in the widest sense of the words : a few frag- 
acntf ava stUl extant^ of which this quoted by Axistotle is the longest. 
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hepatic Teina there appear others a little less, wMch tliey 
divide when any disease attacks the skin ; but the hepatic 
and splenetic veins are divided for any diseaae in the neigh- 
bourhood of the stomach. 

7. Other veins pass from thesej beneath the breastsj 
and there are other small ones, which proceed from each of 
these through the spinal marrow to the testicles, and others 
beneath the skin, through the flesh, reach the kidneys ; m 
men they terminate upon the testicles, in women on the 
uterus. The lirst veins from the stomach are wider, and 
afterwards become smaller, until they pass over from the 
right to the left, and from the left to the right ; these are 
called the spermatic veins. The thickest blood is beneath 
the flesh, but that whicli is in excess in these places be- 
comes thin, and warm, and frothy." These are the opinions 
of Syennesis and Diogenes. 

8. Polybus^ writes thus : "There are four pair of veins, one 
from the back oi' the head through the neck, on the outside, 
near the spine on either side, as far as the thighs aud tiie 
legs, afterwards through the legs to the ancles, on the out- 
side, and to the feet. Wherefore, in complaints of the back 
and thigh, they divide the veins upon the poplitic region, or 
ancles, on the outside. Another pair of veins pass from the 
head, by the ears, through the neck, these are called the 

i'u^;ular Teins ; and others withm, near the spine, lead by the 
oins to the testicles and the thighs, and through the poplitic 
region on the inside, and through the leg to the inner part 
of the ande, said the feet ; wherefore, in eompLiints of the 
loins and testides, they bleed in the poplitic legion and ancles. 

9. Tke third pair of Teins, from the temple through the 
neck, and beneath the scapula, reach the lungs ; those from 
the right to the left, under tlie breast, to the spleen and 
kidneys ; and those from the left to the right side, from the 
lungs, under the breast, and liyer, and Bdney ; and both 
end beneath the testicles. Thefourthpair from the forepart 
of the head and the eyes, under the neck and collar-bones ; 
from thence they extmd throuffh the humerus to the elbow^ 
and throiu;h the cubitus to tne wrist and the fingers, and 
through the lower part of the arm to the arm-pits, and the 

. * Polybus, a pupil of Hippocratea, a uatiTe of the island of Cos ; he 
liTod in the Ibiurth oentozy b.0. "Mkaj treatises on medical subjectb uxo 
attributed to hum. 
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upper port of the lungs. The one reaches as far as the 
apleeiv the other to the liver; afterwards thejboth pass 
over the abdomea to the pudendum." 

Chaptbb UL 

1. The opinions of other persons are nearly these; and 
there are other physiologists, but they have not treated so 
accurately of the veins. But all agree in placing their 
origin in the head and brain, in which they are incorrect. 
But, as I have remarked before, it is difficult to discern the 
coiLr>t^ of the veins; indeed, it is impossible to understand 
them unless :l person will examine animals which, after 
emaciatioiij have been killed by strangulation. The follow- 
ing is the nature of the veins ; There are two veins in the 
interior of the chest, near the spine ; the larger of these is 
placed forward, the smaller is behind ; the larger is inclined 
to the right side, the smaller to the left ; and this by some 
persons is called the aorta, from the sinewy portion which 
IS seen in dead animals. 

2. These veins have their origin in the heart, for they 
pass completely through the other intestines, and always 
preserve the character of yeins. The heart ia, aa it were, a 
part of tiieniy and ei^eiallj of the more forward and larger 
one, for these yearn are above and below, and the heart ia in 
the middle of tiiem. The heart of dl animals contains cavi- 
ties, bnt in the heart of very smsll animsls the largest cavity is 
scarcely perceptible, in moderately sized animals the second 
cavity is scarcely visible, but in large animals they are all 
three distinct enongh. And when the apex of the heart is 
turned forwaNb, as I have observed, the principsl cavity is 
on the right side, and above it the least is on the left side, 
and the middle-sized one is between them ; the two smaller 
are far less than the greater. 

8. All these are perforated towards the lungs, but im- 
perceptibly BO from the mmuteness of the passage, except 
m one place. The great vein is suspended nrom the upper 
portion of the principal cavify, and on the right side ; after* 
wards through the cavity a vein extends affain, as if the 
vein were a part of the cavity in which l&e blood stsgnates. 
The aorta has its origin from the middle cavity, but in a dil^ 
ferent maimer from the vein, for it communicates with the 
heart by a much narrower pasf age, and the veinisoontuaned 
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through the heart. But the aorta passes f rom tlie lieart, and 
the great vein is membranous and like skin, but the norta is 
narrow and very sinewy, and as it is continued towards iho 
head aud the lower parts of the bodj^ it becomes narrow and 
quite sinewy. 

4. A portion of the great vein is first of all extended up- 
wards from the heart to the lung, and to the junction of 
the aorta, this vein beinj^ uiiciivided and large ; from this 
place it divides into two branches, the one towards the lung, 
and the other to the spine and the lowest vertebra of the 
neck. The branch which goes to the lungs is first divided 
into two branches, and afterwards it is continued upon every 
tube and passage of the lungs, greater to the greater, and 
leas to the less, so as to leave no part in which there is not 
a p.'idsage and a small vein. These last are invisible from their 
minute size, so that the whole lung seems to be full of blood. 

5. And the passages from the vein are above the tubeswhich 
extend from the trachea. And the vein which is continued 
upon the vertebra of the neck, and upon the spinal column, 
returns again to the spine, asHomer writes in his poems : "He 
cut off the whole vein which passes ud the back and returns 
again to the neck;"* and from thisTein branchesextend toeach 
nb and to each vertebra ; but that which is upon the vertebra 
near the kidneys bran<dies in two directions. Ibeso brandies^ 
then, of the great vein are subdivided in this manner. 

6. And above these, from that part which is continued from 
the hearty the whole is again divided into two directions, for 
some reach to the sides and the davides, and afterwards 
through tiie armpits to the arms, in the human subject, but 
in quadrupeds to the fore-legs, to the wings in birds» and to 
the pectoral fins in fishes. The commenc^ents of these veins, 
when they are first of all divided, are called jugular veins ; 
and having branched off in the neck from the great vein, they 
are continued to the trachea of the lungs. And if these 
veins are held on the outside, man fall down dead with in* 
sensibility, with dosed eyes, but without chok^. 

7. Extending in this manner, and receiving the tfadiea 
between them, thej reach the place where the jaws unite 
with the head $ and again from this point they are divided 
into £our veinsi one of which bends backwards and descenda 

1 Iliad»zuiM6. 
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through the neck and shoidder, and meets the first division 

of the vein by the joint of the arm ; the other portion ter- 

minatea iu the hand and fingers ; and anotlier branch ex- 
tends from each part near the ear to tlie brain, where it 
is divided into many small branches upon the membrane 
which snrronnds the brain. 

8. The brain never contains blood in any animal, nor does 
any vein. sriKill or great, terminate upon it ; but some of 
the other branches tliat extend from this vein surround the 
brain in a circle, and others, end upon tlie orprmis of sense 
and the teeth in very ^mall veins. In the same maimer, 
also, the branches of the smaller vein, which is called the 
aorta, are divided: they are continued beside those of the 
great vein, but the tubes are smaller and the branches less 
than those of the great vein. 

Ohaptxb IT. 

1. The veins, then, are thus distributed in the parts above 
the heart, but the part of the enreat vein which is below the 
heart passes through the middle of the diapliragm, and is 
united to the aorta and spinal column by membranuus flaccid 
passages. From this a short and w ide vein passes through 
the liver, from which many similar branches extend to the 
liver, and disappear upon it. There are two branches of the 
vein, one oi which terminates upon the diaphragm, and what 
is called the praecordia, the other returns through the arm- 
pit to the right arm, and unites with the other veins near 
the interior part of the ulbow\ Yor this reason physicians 
treat certain diseases of the liver by venesection m this vein. 

2. From the left of this there is a short and wide vein, 
which reaches to the spleen, and the branches of this vein 
are lost upon this organ, and another portion branching off 
in the same way from the lefb the great vein passes up to 
the left arm, except titsli the last-mentioned pass through 
the liver, bnt this one through the spleen. Other branches 
also sepaiate from the great Tein, the one to the omentum, 
the other to the pancreas ; and from this many veins extend 
through the mesenterium, and all end there in one great 
vein, which passea through the whole intestine and the 
■tomaehy as ur as the <Bsophagus ; and mmj veins brandi 
off from them around these parts. 
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3. Both the aorta and the great vein contmue as far ae 
the kidney each 88 ft amgla duct ; from this point thej are 
more dosely united to the 8pizud column, and are each di- 
vided into two parts, like the letter lambda (A), and the 
great vein is placed farther back than the aorta. The 
aorta is more closely united to the spinal column, near the 
heart, and the junction is formed by small sinewy veins. 

4. 'the aorta leaves the heart as a large hollow passage,, 
but as it advances it becomes narrower and more sinewy. 
-Prom the aorta, veins extend also to the mesenterium, like 
those from the great vein, but far inferior in size, for they are 
narrow and muscular. They terminate in small ImUow 
muscular veins. No branch of the aorta extends to the 
liver and the spleen, but the branches of either vein extend 
to each hip, and both touch upon tiie bone. Branches 
reach the kidney both from the great vein and the aorta; 
they do not, however, enter the cavity, but are taken up in 
the* substance of the kidney. 

5. Two other strong and continuous passages reach from 
the aorta to the bladder, and others from the cavity of 
the kidney; but these do not communicate with the 
great vein. From the centre of each kidney a hoHow 
sinewy- vein passes through the other veins to the spinal 
column; iSrst of all they disiqipear upon each hip, and 
then appear again in branches towards the hip ; their ex- 
tremities are distributed upon the bladder and penis in 
the male, and upon the uterus in the female ; no branch 
of the great vein passes to the uterus, but many and thick 
ones reach it from the aorta. 

6. From the aorta and great vein brandies are distributed 
to the nates ; at first they are large and hollow, afterwards 
they pass through the legs, ending upon the feet and toes ; 
and others again pass through the nates and thighs, alter- 
nately from rig^t to left, and they join with ouier veins 
below the knees. 

7. The nature and origin of the veins are evident from this 
description. In all sanguineous animals, the nature and origin 
of the principal reins are the same, but the multitude of smaller 
veins is not alike in all, for neither are the parts of the same 
nature, nor do all possess the same parts. Nor are the veins 
ei^ually apparent in all animals ^ but they are more manifest in 
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tkofle which have most bloody and in the largert careatures ; but 
in those animals which are amall, and have not much blood, 
either by nature ot from excess in £At, they are not so eanly 
investigated, for some of the passages are confused, like 
rivulets that are lost in beds of mud ; and there are lome 
animals which have but few, and these fibres instead of veins. 
The great vein is veiy conspicuous in all, even the smallest 
animala. 

Chafteb V. 

1. The followinG: is the nature of the sinews of animals. 
The oriLnn of these, also, is in the breast, for there is a 
einew m the principal cavity of the heart itself; and that 
which is called the aorta is a sinewy vein, for its ten in na- 
tions are always sinewy, for they are not hollow, and are 
extensihle, like the sinews whic]i end upon the bending of 
the lumes: for it is not the nature of sinews to be con- 
tinuous from one on'ixin, like the Yeins, for the veins have 
the whole form ot" i\m body as in outline sketches, so that 
in emaciated subjects the whole mass appears full of veins, 
for the same y)lnre is occupied by veins m lean persons that 
in fat one.s flesli. 

2. The sinews are drawn round the joints and flexures of 
the bones ; but, if their nature were continuous, the con- 
tinuation would be evident in emaciated persons. The 
principal parts of the sinews are around the part of the 
body appropriated to leaping, and this is called the poples. 
Another double sinew is the tendon of the neck, and the epi- 
tonus and the sinew of the shoulder, which aid in the support 
of the body. The sinews around the joints have not re- 
ceived any name, for all the bones where they are contiguous 
are bound together by th(; sinews. 

3. And there are many sinews round all the hones ; there 
are Bone m the head ; hut the sutures of the skull are 
adapted to each other. Jt is the nature of sinew to tear 
readily lengthwise, but across the tibro it is mdivisiblc, 
and it is very extensible. The sinews are surrounded by 
a mucous, white, and gelatinous fluid, by which they are 
nourished, and from which they seem to derive their origin. 
The Yoin does not alter its form by combustion, but the 
sinew is entirely destroyed. Neither does it unite after 
diviBion. 
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4. Numbness does not take pla<'o in those parts of th6 
body which contain no sinews. The sinews are most abund- 
ant on the hahds and feet, and on the ribs and shoulder* 
blades, and round the neck and arms. All sanguineous 
animals have sinews ; but in those which have not jointed 
limbs, and are without feet and hands, the sinews are small 
and inconspicuousi so that in fishes they are most distinct 
near the finis. 

Chapter YI. 

1. Tin: fibres are between the sinews and the veins ; but 
some of them are moistened with serum, and they extend 
from Ihe sinews to tlie veins, and from the veins to the 
sinews. There is also another kind of fibre, which is pro- 
duced in the bloofl of most, but not of nil animals. AVlien 
this is extracted from the blood, it does not coagulate, but 
if it ig not taken out of the blood it coagulates. These 
fibres are present in the blood of most animals, but not in 
that of the stag, prox,* and'bubalis,^ and some others ; so 
that their blood does not coagulate like that of other 
animals: the blood of stags is very like that of hares; 
for in both of these coagulation takes ])]ace ; not firm, as 
in other animals, but trembling, like that of milk, if no co- 
agulating substance is put into it. The blood of the 
bubalis coagulates more thickly, only a little less so than 
that of sheep. This is the nature of veins^ sinews, a^d 
fibres. 

Chapteb YII. 

1. Thx bones of animals depend upon one bone, and ai^e 
connected with each other, like the veins ; and there is uo 
such thing as a separate bone. In all animals with bones 
the spinal column is thdr oiisin. The spinal column is 
made up of Tertebne, and extends from the head to the hips. 
All the Tertebr» are perforated; the upper part of the 
head is a bone jcnned to the last yertebra, and is called the 
skull, the saw>llke part is the 'suture. 

2. This is not alike in all animals, for the cranium of 
some consists of a single bone, as in the dog; in others it 
is compound, as in the human subject. The female has 

> Cerrifl Capreolus, or C. dama. * Antilope gnou. 
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41116 suture, in a circle ; tlie male lias three, meeting at thA 
top of the head, like a trtaogle ; and human skulls have been 
seen without sutures. The head is not composed of four 
bones, but of six ; two of these are placed above the eare^ 

and are small compared with the rest. 

3. From the head the jaw-bones descend. All other ani« 
mala more the lower jaw, the river-crocodile alone moves 
the upper jaw. In the jaws are the order of tlie teeth, which 
are bony, m some parts they are perforated, in o^eis they 
are not. Th^ are the only bones too hard to be engraved. 

4. From the spinal-column, which is the point of union, ori- 
ginate the clavicles and ribs ; the breast also is placed upon 
the ribs, and some of these are united, others are not, for 
no animal has a bone round the stomach. There are also 
the scapiilaD upon the shoulders, and these are conti- 
nued upon the arras, and those again to the hands ; and 
in all animals with fore legs the nature of the bone is 
the same. 

5. At the extremity of tlie lower part of the spinal co- 
lumn, and next to the hip, is the socket, and the bones 
of the lower extremity, with those of the thigh and leg, 
which are called tlie colonos. The ancles form a portion 
of these, and the part called the spur in all creatures with 
ancles. Continuous with these are the bones of the feet. 
Viviparous auiuials with blood and feet do not difler much 
in their bones, but rather by airaloiry, in hardness, softness, 
and size. Again, some of the bune^ contain marrow, whilst 
others, in the same animal, have none. 

6. Some animals do not appear to have any marrow at all 
in their bones, as the lion, whose bones are very small and 
slight : or there may be marrow in a few of its bunes, as in 
those of the thigh and fore leg ; otherwise, in the lion, the 
bones are particularly solid, for they are sufficiently hard to 
emit fire like stones on concussion. The dolphin also has 
bones, but it has no spine, like fish. Some sanguineous ani- 
mals difier partially from these, as the class of birds. In others, 
as fish, the bones are only analogous, lur viviparous fish havo 
a cartilaginous spine, like those which are called selachea ; 
the oviparous fiah have a spine, which is like the backbone 
of quadrupeds. 

7. It is a peculiarity in fish that some species have small 
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Bpines in the flesh separated fyam each other. SeipentB are 
like fiah^ for their hack-bone is spinous ; among oidparous 
quadnipeds the greater animals have a bony Tertebral 
column ; the less^ haye a spinous one. 

8. !For all sanguineous animals have eith^ a honj^ or a 
spinous column. The remainder of the bones exist in some 
animals, but not in others, for if they have the limbs, they 
have the bones belonging to them ; for those that have not 
hind and fore legs have not hams, nor are they present 
in those animals which possess limbs unlike those of quad- 
rupeds, for in these they vary in size and proportion. This 
is the ^ture of the bones of animals. 

Chaftxb YIII. 

1. Caetilage is of the same nature as bone, but it differs 
in the greater and less, and neither bone nor cartilage are 
reproduced if they are cut off. In sanguineous and vivi- 
pwous animals living on the land the cartilage is imper- 
forate, and does not contain marrow, like the bones ; but the 
flat selachca, which have a caitilaginous spine, have a carti- 
lage analogous to bone containing a liquid manuw. \'ivi- 
parous animals, with feet, have cartilage about tiieir ears, 
nostrils, and eitremiiies of Llxeii' boueis. 

Chaptxs IX. 

1. These is another class of parts, which, though not the 
same as these, are not very different, as nails, hoofi, daws, 
and horns, and besides these, the beak of birds which alone 
possess this part. For these are both flexible and fissile. 
But bone is neither flexible nor fissile, but brittle; and 
the colour of horns, nails, claws^ and hoo& follow the 
colour of the skm and the hair: for in black animals the 
horns are black, and so are the <daws and hoofs in those 
with daws ; in white animals they are white. There are 
also intermediate colours, the nails also are of the same 
nature. 

2. But the teeth are like bones ; wherefore, in black men, 
Ethiopians, and such like, the teeth and the bones are 
white, but the nails are black, like the rest of tiie skin. 
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The horoB of moBt animals are hollow at their base, and 
surroond a bony process on their heads ; but at the ex- 
tremity the horn is solid niul single. The stag's horns are 
solid throughout, and divided ; and these animals alone cast 
their boms; this is done annually, if they are not cut 
off. Conceming those that aire cut off, we shall speak here- 
after. 

3. The boms are more nearly allied to skin than to bone, 
so that in Pbrygia and elsewhere there are oxen which 
have the power of moving their horns, as they do their 
ears j and of those which have nails (and all that hare 
toes have nails, and those that have feet have toes, except 
the elephant, which has its toes undivided, and scarcely 
distinguished, and no nails at all) — and of those with uails;, 
some have straight nails, like men, others crooked, as the 
lion among beasts, and the eagle amongst birds. 

CilAPTEE X. 

1. This is the nature of hair and its analogues and skin. 
All viviparous animals, with feet, have hair ; oviparous 
aniranls, wdth feet, have scalv plates ; and those fish alone 
which ])rodnce 1 Viable ova are covered with scales ; for the 
coni!;er and niuTcena among long fish have not such ova, and 
the eel ])roduccs no ova. The liair difiers m thic]<:ness, thin- 
ness, and size, accordini^to its situation, both in the parts of 
the body which it occupies, and the nature of the skin, for 
upon tliick skins the hair is generally harsh and thick, 
the hair is both thicker and longer m the hollow and 
moist parts of the body, if they are such as to be covered 
with hair. 

2. And the case is similar in those animals which are 
covered with plates or scales. If animals covered with soft 
hair are placed in good pastures their hair will become 
coarser ; and, on the contrary, it becomes finer and less in 
those that have coarse hair. Warm and cold situations also 
make a difference, for the hair of natives of warm climates 
is harsh, but it is soft in those of colder climates. Straight 
hair is soft, crisped hair is harsh. 

3. It is the nature of hair to split ; and different kinds 
of hair are dissimilar in excess and deficiency ; some are so 
changed by harshness as to bear slight resemblance to hair, 



Digitized by Google 



62 



IRE iilSTOilX or A^IMAXS. 



[b. Ill, 



and are more like spines, as in tbe hedgehog, wherem thejT 
resemble nails. So again the nails in some anifna]« are not 
different &om bones in point of hardness, 

4. Man has the thinnest skin in propcnrlion to bis siEB* 
There is a mucous, |;lutinouB fluid in the skin of all animals^ 
less in some, more in others, as in the skins of oxen* from 
which glue is nusde ; and sometimes glue is made from fishes. 
When the skin alone is cut it is insensible, espedaUy 
that upon the head, from the absence of flesh between that 
and the bone. Whereyer the skin is without flesh it does 
not unite again after being cut^ as the thin part of the 
cheek, the prepuce, and the eyelid. In all animals the skin 
is continuous, and it is only wanting in places where there 
are natural passages for ezudation, imd at the^ mouth 
and nails* All sanguineous animals haye a skin; all, 
however, have not but those which are described 
above. 

6. The colour of the hair changes in men as they grow 
old, and the hair becomes grey. This takes place in other 
anuuals, but not so remarfitblv as in the horse. The hair 
begins to grow white from tne extremity. Most white 
i^mnyyla are whitc from their birth, wherefore it is plain 
that whiteness does not arise from diyness, as some persons 
suppose, for no animal is born dry. In the ezanl^ematous 
disease, called whiteness, all the hair becomes hoary ; and 
some patients, who have suffered from illness, after the hair 
has fallen off on recovery, have zegftined their dark-coloured 
hair. Hair which is covered np becomes white more 
readily than that which is exposed to the air ; in man the 
temples are the first to grow grey, and the fore part of 
the head before the hind part, and last of all the hair on 
the pubes* 

6. Some of the hair exists on the body at the period 
of birth, and some appears afterwards. In man alone the 
hair on the head, eyelashes, and eyebrows exist at birth. 
The hair on the pubes, in the armpits, and on the chin ap- 
pear successively after birth, so that the parts on which 
the haar i^pears at birth, and those on which it grows after- 
wards are we same in number. In old age the hair on the 
head especially is the flrst to faH, and falls off. This is 
only in front, for no one ever becomes bald on the back 
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of the Lead. The smootlmess on the crown of tlie head 
ia called baldness, that upon the eyebrows depilation ; 
neither of these takes place before the commencement of 
puberty. 

7. Children, women, jitkI eunuchs never become bald. If 
a person be castrated bLt'ure ]> liberty, the hair which grows 
attrr Lirth never makes its appearance ; if after jniberty 
thet^c alone fall oil, except the hair on the piibes. AVomen 
have no hair upon the chin, excepting a lew of tlio;^e m 
whom the catamenia have ceased, and the priestesses in 
Caria : and this appears ominouBof future events. "Women 
also have other hair, but not much. There are some 
persons, both male and female, who from their birth are 
without the hair which grows after huth ; but those per- 
sons are barren who have not hair on the puhea. 

8. The rest of the hair grows proportionallj, either more 
or leas* That upon the head grows the most, then that on 
the chhiy and thm hair most of all. The ejebrows crow so 
thick upon some aged persons as to be cut off, for they are 
placed upon the symphysis of the bone ; and this being 
separated in old persons, a more abundant moisture exudes. 
Thoae on the eyelids do not grow, but thej fall off, 
when persons come to puberty, and especially in those off 
warm sexual desires ; they become grey very slowly. If the 
hiur is plucked out during the period of ^wth, it comes 
again, out not aflber it has done growing. 

9. Erery hair has at its root a glutinous moisture, which 
will adhere to anything with which it comes in contact, 
soon after it is drawn out. In spotted ftnimftU the spots 
exist both in the hair and upon the skin, and upon the skin 
of the tong^ue. As for the beard, some persons hare a thick 
one, both beneath the chin and upon it ; in others, these 
parts are smooth, and the beard is on the cheeks. Those 
who have smooth duns are least likely to become bald. The 
hair grows in some diseases, as m phthisis especially, 
and in old age, and upon dead bodies, and the hair becomes 
harder instead of softer. The same is the case with the 
nails. In persons of strong passions, the hair that is bom 
with them decreases, while that which comes after birth in- 
creases. 

10. Those who suffer irom enlarged veins are less likely 
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to become bald ; and if they have this disease after tliey are 
bald, the hair sometiines f^rows again. The hair, when 
cut off, does not ^row again from the extremity, but in- 
creases by growth from the root. The scales of fishes 
become harder and thicker, and in those that are growing 
thin and old they become still hai-der. The hair and wool 
of old animals becomes thicker, thnn'j'h the quantity de- 
creases ; and the hoofs and claws enlarge as they lh-ow old, 
and the beaks of birds. And the daws grow in the same 
way as the nails. 

11. Feathered animals, like birds, do not eliange their 
colour b}' age, excepting the crane, for this bird is ash- 
coloured, and becomes black by age. But from the change 
of seaBon, when it becomes cold, some of those having but 
one colour, black or grey, become white, as the crow, 
sparrow, and swallow ; but none of those which are white 
become black. At dillerent seasons of the year many birds 
change tlie colour of their plumage, so as to render it diliieult 
for those who are not aci^uaiuted with them to recognise 
them. 

12 And many animals change their colour with a change 
of water ; for in one place they are black, and in another 
white ; and the same thing takes place at the season of co- 
ition. There are many waters of such a nature that if 
sheep drink of them before sexual intercourse, they produce 
black lambs ; as at that which is called the coldmer in the 
Thracian ChaldB (in Astvritia). And in Antandria there 
are two rivers, one of which turns the sheep white, the 
other black ; and the Scamander appears to make the sheep 
yellow, wherefore some people tiunk that Homer called 
the Scamander the Xanthus. 

13. Other animals have no hair internally, nor upon the 
bottom of their feet, though it is on the upper part. The 
hare alone has hair on the inside of its cheeks, and upon 
its feet, and the mysticetus^ has no teeth in its mouth, 
but hairs, like hog's bristles. The hair, if it is cut off, 
increases below, but not aboTe» Feathers do not grow 
either above or below, but faU out. The wing of the bee, 
if it is plucked off, does not grow a&ain, nor that of any 
other creature which has an undivided wing ; nor does the 

1 Balffina MyBtioeta*. 
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eting of the bee grow after it is plucked out, but the animal 
dies. 

Chapter XI. 

1. Thebe are membranes in all sanguineous animals. Mem- 
brane is like a dense thin skiu, but it differs m kaid, for it 
is neither divisible nor extensible. There is a membrane 
round every bone and every intestine, both in the oreater 
and smaller animals ; they are inconspicuous lu binall ani- 
mals, owing lu their thinness and small size. The principal 
membranes are two, which surround the brain, one round 
the bones of the head, and this is stronger and thicker than 
that round the brain itself; and after these, the membrane 
which surrounds the heart. A thin membrane does not 
unite after it has been cut asunder, and the bones, when de- 
priTed of their membrane, become inflamed. 

2, The omentum is a membrane. All sanguineous ani- 
mals have an omentum ; in some it is fat, in others it con- 
tains no fat. In Yiviparous animals, with cuttms teeth in 
both jaws, it has its origin and is suspended from the middle 
of the stomach, where it appears like a suture of this organ. 
In those that have not teeth in both jaws, it is suspended 
in the same way from the principal stomach. 

8. The bladder also is membranous, but its character is 
' different, for it is extensible. AU animals have not a 
bladder, but all yiviparous animals have this organ, and the 
tortoise alone of oyiparous animals. When the bladder is 
cut it does not re-unite, except at the yerj origin of the 
urethra, or only very rarehr, for it has happened sometimes. 
1^0 moisture passes into the bladder of dead animals ; but 
in living creatures there are dry compounds, from which are 
formed the stones that are found in persons labouring under 
this disease ; sometimes they are of such a nature in the 
bladder as to differ in nothing from shells. This, then, is 
the nature of veins, sinews, and skins, and of muscle and 
membrane ; and of hair, nails, claws, hoofs, horns, teeth and 
beaksi and of cartilage, bone, and their analogues. 

Chaptee XII. 

1. Ik all sanguineous animals, flesh, and that which is like 
flesh, is between the skin and the bone, or what is analogous 
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to bone ; for the same relation which a spine bears to a bone, . 
is also borue by flesh to that which is like flesh, in animals * 
possessing bones and spines. The flesh can be divided in 
every direction, and so is unlike sinews and veins, which 
can only be Jivided in theii* length. Tlie flesh disappears 
in emaciated an i 1 1 1 als, giving place to veins and fibres. Those 
animals wi^ich can obtain abimdauce of good food have fat 
instead of flesh. 

2. Those that have much flesh have smaller veins and 
redder blood, iiud their intestiiies and stoniai lis are small; 
but those which have large veins and dark bluod, and large 
intestines and great stumachs, havL* also lesa iledii, lor those 
that have fat flesh have small intestines. 

Chaftbb XIIL 

1. Ajusfe and fiib difo from each other, for &t is always 
brittle^ and coagulateB upon cooling, but adepa ia liquid, and 
doei not coagulate; and brotba znade from amniaLB with 
adqiB do not thicken, aa from the horae and hog, but that 
made from animals with fat thickens, as from the sheep and 
goat. These aubatances also differ in situation, for the 
adeps is between the skin and the flesh ; but the £it only 
ezista upon the eitremify of the flesh. In adipose animals 
the omentum is adipose, in fat animals it is fatty : for the 
animals with eatting teeth in both jaws are adipose, those 
that hare not euttii^ teeth in both jaws are fat. 

2. Of the Tiacera in some animala the liver is full of 
adepa, as in the cartilaginous flshes, for oil is procured from 
these during the process of decomposition, the cartilagi« 
noua flsh are particularly free from adeps on their flesh, 
but the adeps is separated on the stomach* The fat also 
of fishes is adipose, and does not tsoagulate; and some 
animals are furnished with adeps on the flesh, and others 
apart from the flesh; and those creatures in which the 
adeps is not separated from the flesh have less of this 
substance on the stomach and omentum, aa the eel: for 
these creatures have little fat on the omentum. In most 
animals the adeps collects principally upon the abdomen, 
especially in those which take little exercise. 

3. The brain of adipose animals is unctuous, as in swine; 
that of fatty animals is dry. Of all the viscera the kidneys 



Digitized by Google 



B. m.] SHE HI8T0&Y OF AHULLLi, 



67 



are surrounded by the greatest quantity of adeps in all ani* 
mfils ; that on the right side is always the least adipose; 
and let there be ever so much adeps, there is always a space 
left between the kidneys. They are also the most fatty of 
the viscera, and especially in sheep, for this animal some- 
times dies from the entire concealment of its kidneys in fat. 
This excessive fat around the kidneys arises from good 
pasture, as in the Leontine territory of Sieily ; wherefore 
also m the evening they drive away the sheep which have 
been feedmg during the daj, in order that thej maj take 
less food. 

4. The fat around the pupil of the eye ia coniiiion to all 
animals ; for all have fat in this part, that possess it, and are 
not hard-eyed. Fat animals, both male and female, are 
more inclined to be barren, and all old animals Ik ( ume fat 
more readily tlian youn^ ones, especially when they increase 
in depths haying obtained their proper width and lengths 

Chaftbb XIV. 

1. The followirtnr is the nature of the blood. This is most 
essential and comnion to ail eanguineous animals, and la not 
Superadded, but exists in all animals that are not in a perish- 
ing condition. All the blood is in a vessel called the veins, 
but in no other part of the body, except the heart. The 
blood of all animals has no sense of touch, nor has the excre- 
mentitious matter in the stomach ; neither have the brain, nor 
the marrow, any sensation of touch ; but wherever the flesh 
ia divided, the blood flows in the living subject, unless the 
flesh is perishing. It is the nature of the blood to have a 
sweet juice, as long as it is healthy and a red colour, and 
that is bad which either by nature or disease is black. The 
best kind of bluod is neither very thick nor thin, unless it 
is vitiated either hj nature or disease. 

2. In living animals it is always warm and moist, but 
when taken out of the animal the blood of all creatures co- 
aj^ulntea, except that of the stag and deer, and perhaps some 
others (;f the same nature. The blood of all ottier creatures 
coagulates, unless the fibre is taken out of it. JhiUock's 
blood coaoT.il!itea faster than that of any other animals. 
Amonf^st sanf:;uineoui5 annuals, those wluch are both inter- 
naiiy and eiternaily viviparous, have , the most biood, and 

F 2 
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after them the oviparous sanguineous animals ; those which 
are well disposed, either by nature or by health, have not a 
great deal of blood, as in those that have just drank ; uor 
a very little, as in those which are very fat. Fat animals 
have pure blood, though the quantity is small ; as they be- 
come more &t they lose a portion of their blood, for i'at is 
free from blood. jFat is not corruptible, but blood and the 
parts that contain blood are very corruptible ; of these the 
parts surrounding the bones are most corruptible. 

3. Man has the thinnest and purest blood, that of the ox 
and ass is the thickest and blackest of all viviparous ani- 
mals. The blood is thicker and blacker in the lower than in 
the upper part of animab. The blood palpitates in the veins - 
alike in all animals ; this alone of all the fluids exists in every 
part of the body of living subjects, and as long only as thev 
are alive. The blood finit of all exists in the heart of aU 
animals before it is distributed through the body. When de« 
prived of their blood, or if the greater part escapes, theyfaint 
away ; but when a very great deal is lost, they die. When 
the blood becomes very much liquefied, illness ensues, for it 
becomes like serum, and flows through in such a manner, 
that some have perspired blood ; and when taken out of the 
body, it does not coagulate into a mass, but into separate 
and divided portions. 

4. In sleeping animals, the blood in tlie extremities 
is diminished, so that it does not flow freely when they 
are pricked. Blood is formed from serum, and fat from 
blood. When the blood becomes diseased, hiemorrhoids 
are produced, either in the nose or anus, and a disease 
called ixia.^ When the blood becomes corrupted in the 
body, pus is formed, and from pus a scab. The blood 
in females differs from that of m^es, for it is more thick 
and black in females of similar health and age. In the 
whole of the body the quantity of blood is less in females, 
but internally they are more fuU of blood. Of all females, 
worn en have the most blood, and the catamenia are more 
abundant in them than in other females, 

5. When this blood is diseased, it is called a flooding. 
Women have a less share in other diseases; but a few are 
afflicted with ixi% and with hemorrhoids and bleeding 

' Yanooie T0tii8» 
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from the nose ; when any of these take place, the ^atamenia 
decrease. The blood differs in proportion to the age in quan- 
tify and appearance, for when yeiy young, it is more like 
serum, and very abundant ; in the aged it is thick, black, 
and in less quantity ; in those in the prime of life it is be- 
tween these. In aged persons the blood coagulates quickly 
in the body, or on the sui&ce ; but in young persons this 
does not take place. Serum is imperfect blood, because it 
has not ripened, or because it has become more fluid. . 

1. GoKOXBxmrG marrow, for this is one of the fluids which 
exist in some animals. All the natural fluids of the body 
are contained in Yessels, as the blood in the veins, and the 
marrow in the bones, and others in membranes, skin, and 
cavities. The marrow is always full of blood in young ani- 
mals ; but when they grow older, in the adipose it becomes 
adipose, in fat animals fatty. There is not marrow in all 
the bones, hut only in those that are hollow, and not even 
in some of these, for some of the bones of the Hon have no 
marrow, others but little ; wherefore some persons say tlie 
lion has no marrow at all, as waa before observed. In the 
bones of swine there is very little mareow, in some none at 
all. 

Chaffieb XVI. 

1. These fluids are nearly always co-existent with animal 
life: but miik and tlie p]H'rmatic iiuid are produced after- 
wards. Of these the milk is always secreted in those ani- 
mals in which it is present. The spermatic fluid m Tint 
secreted in all, hut in bunie as in fishes are what are called 
melts. All animals having milk have it in the mamm?P. 
All animals that are both internally and externally vivi- 
])arous have mamm®, that is, all that have hair, as man, and 
the horse, the cetacea, as the dolphin, seal, and whale, lor 
these also have mauiina^ and milk. 

2. Those animals that are only externally viviparous, and 
oviparous animals, have neither mamma) nor milk, as fish, 
and birds. All milk him a watery serum, which is called 
whey, and a siibstantial part called curds ; the thicker kinds 
of niiik have the most cui'ds. The iniili ul anmiald withoat 
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cutting teeth in hot\\ jaws, coagulates, wherefore cheese is 
made from the milk of doraestic animals. The milk of those 
with cutting teeth iu both jawa does not coagulate, but re- 
sembles their adep.i, and ia thin and sweet ; the milk of the 
camel ia the thinnest of all, next la tliat of the horae i in 
the third place that of the ass. Cow's milk is thicker, 

3. Under the influence of cold, milk does not coagu- 
late, but becomes fluid j by heat it is coagulafted, and be- 
comes thick. There is no milk in any animal before it 
luH eoiiceiTed« or but raxdy ; but, as soon as it has con- 
enred the milk^ is produced ; the first and last milk axe 
useless. Sometimes milk has come in aninrml^ not with 
^oung, from paitaJdng of particular kinds of food $ and eren. 
m aged females it has been produced so freely when sucked, 
as to afford nourishment for an infant. And the sheph^a 
round ^ta, when the shegoais will not endure the approacb 
of the males, cut their udders ^iolentl^ against a tboniy so 
as to cause pain; at first, when milked, they produce 
bloody, and afterwards putrid milk, but at last their milk 
ia as good as that of those which have young ones. 

4. The males, both of man and other animals^ rarely pro- 
duce nulk ; neyertheless, it is found in some cases : for in 
Lemnos, a he-goat has given from the two nipples, which 
are always found on the penia, so much milk, that cakes of 
cheese were made from it. The same thing happened to 
another he-goat, which was produced from this one; but 
such things as these are considered ominous : for, on inquiry 
being made of the god of Lemnos, he replied that there 
should be an additional supply of cattle. A small quantity of 
milk has been tbrced from some men after puberty; from 
others a great quantity has been produced by suction. 

5. There is a fatness in milk which becomes oily when 
it is cooked. In Sicily, and other countries, when there ia 
an abundant supply of goat's milk, they mix ewe's milk 
with it, and it coagulates readily, not only because it con- 
tains abundance of curd, but also because it is of a drier 
nature. Some animals have more milk than enough for the 
support of their otfspriiifi;, and this ia nscfiil for making 
cheesp, and for putting aside. The bestia that of the sheep 
and goats, and next, that of the cow. Mare's Tmlk and asa's 

milk are combined with the Phrygian cheeae. There ia 
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more cheese in the milk of the cow than of the goat : for 
the shepherds say, from an amphora of goat's milk thej eaii 
make nineteen cakes of cheese, each worth nn obolus, and 
thirty from cow's milk. Other creatures have only enough 
for tht'ir young, and no superabundance useful for making 
cheese, as all those animals which have murt- than two mam- 
map, for none of these have a superabundance of nnik, nor 
will their milk make cheese. 

6. Milk 16 coagulated by the juice of figs, and by rennet ; 
the juice is placed upon wool, and the wool is waslied in a 
little milk ; this coagulates upon mixture. The rennet is a 
kind of milk, which is found m the body of sucking animals. 
This rennet is milk, containing cheese, for the milk be- 
comes cooked by the heat of the body. AW ruunnating ani- 
mals contain rennet, and the hare amonf]: those with cuttkiii^ 
teeth in both jaws. The older coagulum^ is the better^ 
for such rennet is useful in diarrhoea, and so is that of the 
hare. The rennet of the &wti is the best. 

7. The grea;ter or less quantity of milk drawn from 
those snimals which have milk, differs in the size of the 
body, and the variety of the food. In Fbasis there are ver/ 
smsil cowS| eaeh of which giyes a great deal of milk ; and 
the large cows of Epirus give an amphora and half 
of milk from each of their two mammsd ; and the person 
who milks them stands up, or only leans a little, Itecause 
he cannot reach them sitting down. The oth^ animals of 
Epirus are large except the ass, but the largest are the 
eows and the £>gs. ^Hiese large cattle require more pas- 
ture ; but the country has a great deal so excellent, that 
they can be changed to fit places evenr hour, llie oxen 
are the largest, and the sheep, called ryrrhic ; they have 
received this name from king Pyrrhus. 

8. Some kinds of food check the milk, as the medic grass, 
especially in ruminating animals. The cytisua and oro- 
buB have a veiy different effect; but the flower of the 
cytisua is unwholesome, and cauaea inflammation; the orobna 
does not agree with pregnant cattle, for it causes difficulty 
of parturition. On the whole, those animals which are 
able to eat the most food, as they are better adapted for 
partmrition, will also give the mostmilkjf they have enough 
IbocL Some of the fiatulent kinds of food, when given to 
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animals, increase the quantity of nul^ as beans given fireely 
to the sheep, goat, ox, aadchimcera,^ forthey cause the udder 
to he distended ; and it is a sign that tli^ will be pleut j 
of milk when the udder is seen below before p^urition. 

9. The milk lasts a long time in those that have it, if 
they remain without sexual intercourse, and have proper 
fooa ; and in sheep it lasts longer than^ any other animals, 
for tike sheep may be milked for eight .months. Altogether 
the ruminating animals produce milk in greater abundance, 
and more fitted for making cheese. Around Torona the 
cows fail in their milk a few days before living, but give 
milk all the rest of tlie time. In women > dark-coloured 
milk is better for the children than that which is white ; 
and black women are better nurses than white^women. The 
most nutritions milk is that which contains the most cheese, 
but that which contains less cheese is hettex for infants. 

CnAi'TEii XVII. 

1. All sanguineous animals eject the spermatic fluid ; the 
office it performs iii generation, and how it is performed, 
ynW be trontecl of in another ]ilaee. In proportion to his 
size man t ji't-ts more than ( it her animals. Tins iluid, in ani« 
mals covered with hair, is giuimous, in others it is not glu- 
tinous ; in ail it is white, so that Herodotus is mistaken 
\vhen he says that the Ethiopiaus have blark semen.' The 
semen comes out white and thick if it is liealtliv, but after 
ejection it becomes thin and black ; it dues not tliicken with 
cold, but becomes thin and watery, both in colour and den- 
sity. By Leat it coagulates and tlnckeno, and when it has 
. been ejected for any time into the uterus, it comes out more 
thick, and sometimes dry and twisted together. That which 
is fruitful sinks in water, but the barren mixes with it. All 
that Ctesias said about the semen of the elephant is false. 

* Some kind of domestic goat^ but not known* 
^ Herodotus, iii c. 97, 101. 
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BOOK THE FOURTH. 

Chapieb L 

1. We have hitherto treated of sanguineous animals, the 
parta posaesr^ed by all as well as ihutui which are peculiar to 
each class, and of their heterogeneous and homogeneous, 
tbeir external and nilcriiul parts. We are now about to 
treat of ex-sanguineoua aniuials. There are many classea 
of theae, first of all the moiiusca.' These are ex- sanguineous 
animals, which have their fleshy parts external, and their 
hard piurts internal, like sanguineous animals, as the whole 
tribe of cuttle-fish. Next the malacoetraca, these are 
animals which have their hard parts external, and their in* 
tenor parts soft and fleshy; their hard parts are rather liable 
to contusion than brittle, as the dasB of caxabi and cancri. 

2. Another dsss is that of the testacea. These are ani- 
mals which have their internal parts fleshy, and their ex- 
ternal parts hard, brittle, and fragile, but not liable to 
contusion. Snails and 03 isters are instances of this class* 

8« The fourth dass is that of insects, which includes many 
difwi'milfti* forms. Insects are animals which, as their name 
signifies, areinsected either in their lower or upper part, or in 
botii; they have neither distinct flesh nor bone, but something 
between both, for their body is equally hard internally and 
externally. There are apt( rous insects, as the julus and 
scolopendra ; and winged, as the bee, cockchafer, and wasp ; 
and in some kinds there are both winged and apterous in- 
sects ; ants, for example, are both winged and apterous, 
and so is the glowwona. 

4. These are the parts of animals of the class niollusca (ma- 
lada) ; first the feet, as they are called, next to these the 
head, continuous with them ; the third part is the abdomen, 
which contains the viscera. Some persons, speaking incor- 
rectly, call this the head. The fins are placed in a circle 
round this abdomen. It happens in many of the malacia 
that the head is placed betv. een the feet and the abdomen. 

i The C^halopoda. 
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5. All the polypi, except one kind, liave eight feet, with 
a double row of suckers. The sepia,* teuthis,^ and teuthos^ 

088688 as a characteristic part two long ^roboscidiform mem- 
era, which have rough Buckers at their extremities, with 
which they seize their food and bring it to their mouth ; and 
when a Btorm arSsea thej weather it out, faatening these 
members upon a rock, like an anchor* The j swim by means 
of the fin-like membera which are attached to the abdomen. 
There are suckers upon all their feet. 

6. The polypus* uses its tentacola bol^ as feet and hands, 
for it brmgs its food to its mouth with the two that are above 
the mouth, and it uses the last of its tentacula, which is 
the sharpest of all, in the act of coition ; this is the only 
one whicn is at all white, and it is divided at the eztre* 
mity, it is placed upon the back ; and the smooth part, in 
front of which are the acetabula, is called the back. In 
front of the abdomen, and above the tentacula, they have a 
hollow tube, by which thev eject the seft-water which tliey 
have received into the abaomen, if any enters through the 
mouth. This part varies in position, and is sometimes on the 
right side, sometimes on tne leit, and by this its ink is 
ejected. 

7. It swims sideways upon the part called the head, 
stretching out its feet ; as it swims it is able to see forwai*ds, 
for the eyes are upwards, and the mouth is placed behind. 
As long as it is alive the head is hard, as if it were inflated ; 
it touches and holds witli its tentacula bent downwards, 
a membrane is extended throughout, between the leet, if it 
&Ils into the sand, it can no longer hold by it. 

8. The polypus and the above-mentioned malacia differ 
from each other; the abdomen of the polypus is small, and 
the feet are large ; but of the others, the abdomen is large, 
and the .feet small, so that they cannot walk upon them. 
They have also differences among each other; the teu- 
this is the smaUest, the sepia wider; theteuthos is much 
larger than the teuthis, for it reaches the length of live cubits. 
Some bepiie are two cubits long, and the tentacula of the 
polypus are as loner, and even larger in size. 

9. The class oi' the teutkuii ibraie, and Jiil'ers inform from 

^ Sepia oflicinjilis. * Ijoli£?o vulgaris (Oioen), 

' Loligo UiccUii (Otwn). * tScym gctupudm. 
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the teutliia, for the extremity of tbe teuthos is wider ; and, 
i^[ain, the fin is placed ronnd the whole abdomen, but it is 
wanting in tbe teiithis. It is a marine animal, as well as 
the teuthis. After the feet, the head of all these animals is 
placed in the middle of the feet, which are called tentacula ; 
one part of this in the mouth, in which are two teeth ; above 
these are two large eyes ; between these is a snuill cartilage^ 
containing a small brain. 

10. In the month is a small piece of flesh, for these animals 
have no tongue, but iiso this instead of a tongue. After 
this, on the outside, the abdomen is apparent. The flesh of 
this can be divided, not in a efraii^ht line, but in a circle. 
All the malacia have a skin around this ]mvt. Alter the 
mouth, they have a long and narrow cesophaLrLi^ ; and con- 
tinuous with this is a large round crop, like that of a bird ; 
thi^» contains the ptomaf^i, like a net. Its form is spiral, 
like the helix of a whelk ; ii'om this a thin intestine turns 
back, to the vicinity of the mouth. The intestine is thicker 
than the stomach. 

11. The malacia have no viscus, except that wliich is 
called the m)i;is,^ and the ink which is upon it. The most 
abundant and largest of all is that of the sepia ; all ex- 
clude this ink, when alarmed, but esp( Lially the sepia ; the 
mytia lies beneath tlic ruouth; and throutrh this the oeso- 
phagus passes ; and where the intestine turns back the ink 
18 beneath, and the aauie membrane surrounds both the ink 
and the intestine. The same orifice serves for the emission 
of the ink and the foeces. 

12. There are some appearances of hair in their bodies ; 
the sepia, teuthis, and teuthos, haye a hard part upon the 
forward part of .the body ; the one is callea sepium (the 
bone of the aMdSBh), the other ziphns (the pen of the 
loligo). These two are different ; for that of the sepia is 
strong and wide, psrtaking of the nature of spine and bone^ 
and it contains a spongy, Mable substance ; but the pen of the 
teuthis is thin, and cartilaginous. In their form also they 
correspond with the differences of the animals themselyes. 

* K; lilt r supposes the part called by Aristotle my/w to have beea 
the gkudulur appeiidnges on the vena cava aud two visceral Teiuft* 
{Oum TotU^i Cyclopedia of Analomf^ Art* Cephalopoda.) 

* BrobaUj the bnncfais. 
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The polypus has no hard iuternal part, but a portion of car- 
tilage round the head, ^\llit'h becomes hard nsthev '^rnwold. 

13. The females also dill'er from the males, for the latter 
have a passage beneath the oesophagus, extending from 
the brain to the lowest part of the body. That part to 
which it reaches is like a teat. In the female there are two 
such organs, which are placed above. In both sexes, some 
small red bodies are placed under these. The polypus has 
one capsule of eggs, which is uneven on the surface ; it ia 
large ; internally it is all of a white colour, and smooth. 
The multitude of the ova is so great aa to liil a vessel larger 
than the head of the ])olypus. 

14. The sepia has two capsules, and many eg^ are in 
them, like white hailstones. The position of each of these 
parts may be seen in anatomical diagrams. In all these 
creatures the male differs from the female, and especially 
in the sepia* The fore part of tbe abdomen of the male 
is alwajB darker than the back ; and mare rough than in 
the female, and Tariegated with tftripes, and the extremity 
of the body ia more acute. 

15. There are many kinds of polypus ; one, whidi is the 
largest of all, is Tery common. Those near land are larger 
than those which are caught out at sea. There are smaller 
kinds, which are variegated; these are not articles of food; 
and two others, one of which is called eledone,' differs in 
the length of its feet, and is the only one of the malacia with 
a single row of suckers, for all the rest have two; the other 
IB called bolitffina,^ and sometimes ozolis. 

16. There are two other kinds which dwell in shells, which 
some persons call nautilus^ (and nauticus), and others call 
it the egg of the polypus ; its shell is like that of the hollow 
pecten, and not like that w hich has its shells close together.* 
talis animal generally feeds near the land ; when it is thrown 
upon the shore by the waves, after its sliell has fallen off, it 
cannot escape, and dies upon the land. These animals are 
small in form, like the bolitena ; and there is another/ which 

' Eledone moschata. — 7f r7r7/. (Owen.) 

* Eledone cirroaa. — Leach. (Owen.) ^ Argonauta argo. (Otpen.) 

* This is probably the meauing of the passage. T\vo kinds of pectens 
were distinguished ; the cue larg^ hollow, and of a dark colour, tlie other 
broad and sweeter, but harah. 

* IVautUus Pompilioft. {Owen.) 
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inhabits a* shell like a snail. This aaimal nem leaves its 
shell, but remains in it, like the snail, and sonietimos stretches 
oat its tentacula. Let thus much be saUi about the uudacia.* 

CiTAPTEll II. 

1. Of the malocostraca, there is one genus, of carabi,^ and 
auotlier, very like it, of astaci these dirter from tlie carabi, 
which have no claws, and in some other resp' cls. There 
is a third genus, of caricies,* and a fourth, of carcini.* There 
are more genera of carides, and of carciui ; for among tlie 
carides are the cyuhae,^ the crangon,'^ and a smaii species, ior 
these never grow large. 

2. The iamLly of carcini is more various, and not so easily 
enumerated ; the largest genus is that called maia,' the next 
to this the pagurus,^ and the Heracleot carcini ; and, again, 
those that live in rivers. The other genera are small, and 
have not received any name. On the Pheaician coast there 
are some that they call horsemen, because they run su fast 
that it is difficult to catch them, and when opened, they are 
empty, because thej have no [Kiisiure. There is another 
small genus like carcini, but in ahape they resemble astaci. 

3. All these creatures, as 1 observed before, have their 
hard and shelly coats on the outsides of their bodies in the 
place of skin, the fleshy part is internal. Their under parts 
resemble plates, upon wmch the females deposit their ova ; 
the csnbi have fire feet on each side, inchiding the claws ; 
the cansini, also, hare in all ten feet, induding the eUws, 
which are last. Of the carides, the cypha have five onesck 
side ; those near the bead are shaip, and five others on each 
side of the stomach have flat extremities ; they have no 
plates upon the under part of theb body ; those on the 
upper part are like the carabi. 

4. erangon is different, for it has, first of all, four 
plates on each side, and, alberwards, three slight ones, con- 
tuiuaus with those on each side, and the greater part of the 
remainder of its body is apodal ; all the feet are directed 
outwards to the side, like those of insects ; but the daws, 
in tiiose that have them, all turned inwards* The carabus 

^ BtlhuiruBt BpixiT lobster (BelTs cruBtaoea)* ' Lobater. 

' PMwiib. ^ Crabs. ^ Shrimp. . * PerLaps Prawn. 

^ Bnliaps Mais s^iniisdo. * Caooar pagnma, Qreal orab* 
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also lias a tail, and five fin-like appendages. The cyphtk^ 
among the carides, has a tail, with four fin-like appencbges. 
The cmngon has fin-like proer??ses on each side of the tail, 
and the middle of them is ispninus on both sides; but this 
part IS wide in the crangon, and sharp in the cypha. Tlie 
car ci 111 alone are without a tail ; the body of thecarabi and 
carides is elongated, that of the carcini is rounded. 

5. The ninle oaralius is different from the female, for the 
female lias the first foot divided ; in the male it is formed of 
a single claw, and the fin-like process on the lower part is 
large in the female, and interchanged with each other in the 
neck ; in the male they are small and not interchanged. In 
the male, also, the last feet are furnished with large and 
sharp processes like spars ; in the female these are small and 
smooth. They all have two large and rough processes, like 
liorna, before their eyes, and two, smaller aud smooth, below. 

6. The eyes of all these auimala are hard, and capable of 
motion, inwards, outwards, and to the side ; the same is the 
nature of the carcini, in which they are even more move- 
able. In colour the astecus is all of a didl white, sprinkled 
with black ; it has eight small feet, as far as the large ones ; 
afti^ these the large feel are far greater and wider at the 
extremity than in the carabiu^ and they are unequal in 
size ; for on the right aide the broad part at the end la long 
and smooth, on the left ade the same part ia thick ana 
round ; they are both dirided fcom the extremity like a jaw, 
with teeth above and below, only tiiat in those on the nght 
the teeth are all small and sharp, and they are sharp at the 
extremity of the left aide ; in the middle uiey are like molar 
teeth ; in the lower part are four dose together, but in the 
upper piurt three, but not dose together. 

7. In both claws the upper nirt is moyed and pressed 
down upon the lower ; both are jnaced sideways in position, 
as if intended by nature for seizure and pressure ; above 
these large feet are two rough ones, a uttLe below the 
mouth ; and still lower, the branchial organs around the 
mouth, which are rough and niunerous, anid these are con«* 
tinually in motion; it bends and approximatea its two 
rough feet towarda its mouth ; the &et near the mouth have 
smooth appendages. 

8* It has two teeth like the carabosy abore these the long 
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haamt rniusli shorter and smoother than in the esmbus ; fimr 
others of the same form as these^ but still shorter and 
smoother ; and abore these are placed its eyes, which are 
small and short, and not large Hke those oi the carabus. 
The part above the eyes is acute and rongh^ as it were a 
forehead, and larger than in the earabus : on the whole, 
the head is sharper and the thorax much wider than 
in the carabus, and its whole body is more fleshy and soft : 
of its right feet, four are divided afe the extremity, and four 
not divided. 

9. The part called the neck is externally divided into five 
portions, tne sixth and last division is wide and has five plates ; 
m the inside are four rough plates, upon which the females 
deposit their ova. On the outside of each of these wliieh 
have been mentioned, there is a short and straight spiue, 
and the whole body, with the part called the thorax, is 
smooth, and not ron<rh as in tlie earabTia. On the outside 
of the large feet there arc grent spines. The female does 
not in any way differ from the male, for whether the male 
or female have larger clawa, they are never both of them 
equal. 

10. All these animals take in sea- water through their 
mouths ; the carcini also exhale a small portion of that whii li 
tliey liave taken in, and the carabi do this throuirh the 
branclutbrm appendages, for the carabi have many braiicLi- 
form appendages. All these animals have two teeth : the 
carabi have two front teeth, and then a fleshy mouth in- 
stead of a tongue, from thi^^ an a sophagus continued on 
to the stomach. And the carabi have a small oesophagus 
before the stomach, and from this a straight intestine id 
continued. In the caraboid animals and the carides, this 
is contiimed to the tail in a straight passage, by which the^r 
eject their excrements, and deposit their om In the carcini 
this is in the middle of the folaed part, for the place wherein 
they deposit their om is external in these also. 

11. All the females also, hesides the intestines, have a 
place for theur ova, and the pari; called mytis^ or mecon, which 
IS greater or less, and the peculiar dijBTerences may be learned 
by studying the individual cases. The carabi, as I hare ob- 
served, have two large and hollow teeth, in which there ia 

* Ferhapji thelirer. 
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a juice resembiing the mytis, and, between tbe teeth, a 
piece of flesh resembling a toni,^ue ; froni the mouth a short 
cesophagus extends to a membranous stomach ; in the part 
of this nearest the mouth are three teeth, two opj)0dite and 
one below. 

12. And from the side of the stomach there is a simple 
intestine, a\ hich is of equal thickness throughout, reaching to 
the anud. All these parts belong to the carabi, carides, and 
carcini ; and, besides these, the carabi have a passage sus- 
pended from the breast and reaching to the anna ; in the 
female this performs the office of a uterus, in the male it 
contains the spermatic fluid. This passage is in the cavity 
of the flesh, so as to appear to be between portions of the 
flesh, for the intestine is toward the curred part^ but the 
passage towards the cavity in the same way as in quadru- 
peds. Li the male this part differs in nothing from the 
female, for both are smooth and white, and contam an ochn$- 
ous fluid, and in both sexes it is appended to the breast. 

13. The ova and spirals occupy the same position in the 
carides. The male is distinguished from the female bjr 
lumng in the flesh upon the breast two distinct white bodies, 
in colour and position like the tentacula of the sepia ; these 
appendages are spiriform, like the mecon of the whelk j 
their origin is from the acetabula, which are placed under 
the hist feet. These contain a red sanguineous flesh, which 
is smooth to the touch, and not like flesh. From the whelk- 
like appendage there is another spiral told, about as thick 
as a thread, below which there are two sand-like bodies 
appended to the intestine, containing a seminal fluid. 
Tnese are found in the male, but the female has ova of a 
red colour ; these are joined to the abdomen, and on each 
side of the intestine to the fleshy part of the body, enclosed 
in a thin membrane. These are their internal and external 
parts. 

, Chapteb IU. 

1. It happens that all the internal parts uf sanguineous ani- 
mals have names, iur all these lia\ e the internal viscera ; but 
the same parts of exsanguineous animals have no names, but 
both classes have in common the stomach, opsoi)luigus, and 
intestines. I have before spoken of the carcini, and their 
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legs and feet, and how many they have, and in what direc- 
tion, and that, for the most part, they have the right claw 
larger and stronger than tho left ; I have also mentioned 
their eyes, and that most of tiiem are able to see sideways. 
The mass of their body is undivided^ and so is their heady 
and any otlier part. 

2. Li some the eyes are placed immediately below the 
upper part, and generally far apart ; in ^ome they nT-e placed 
in the middle, and near together, as in tli* ! leracieut carcini 
and the maia. The mouth is placed below the eyes, and 
contains two teeth, as in the carabus, but they are Ion<jf 
and not round, and over these there are two coverings, 
between which are the appendages, which the carabus 
also possesses. 

8. They receive water through their mouth, opening the 
opercula, and emit it again by the upper passage of tlie mouth, 
closing the opercula by which it entered; these are im- 
mediately benoiith the eyes, and when they take iu'waltT 
they close the mouth with both opercula, and thus eject 
again the sea-water. Next to the teeth is a very short 
oesophagus, so that the mouth appears joined to the sto- 
mach, and from this proceeds a diTided stomach, from the 
middle of which is a aingle thin intestine; this intestine 
ends extemally beneath tl^ feeding of the ezl^mity , as I said 
before. Between the opercula there is something resembling 
the appendages to tiie teeth of the carabi ; within the abdo- 
men 10 an ocbxeouB dtjme, and some email elongated white 
bodies, and other red ones scattered through it. The male 
di^era from the female in lengtii and width, and in the abdo- 
minal corering, for this is longer in the female, farther from 
the body^and more thick-set with appendages, as in the female 
canbL The parts of the malaeostraca are of this nature. 

Chaptee IV. 

1. Tni: tc?tacea, as cochleae,* and coehli,' and all tliat are 
called ostrea,'' and thp family of echini, are coiiiposed of 
flesh, and this flesh is like that of the malacostraci, for it is 
internal ; but the shell is external, and they have no hard 
internal part. But they have many differences amongst 
themselves, both in regard to their external shells and their 

I JUnd BDsito* ' Marmet ' Bivalves. 
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internal flesh, for some of tliem have no flesh at all, as the 
echinus ; in others it is entirely internal and out of sight, 
except the head, as the land snails and those called coccalia,* 
and in the sea the purpura* and the ceryx,' the cochlua, and 
all the turbinated shells. 

2. Of the rest some are biralTes, otiken xmiyalTeB. I call 
those bivalves which are enclosed in two shells ; the imivalTes 
are encloeed in one shell, and the fleshy part k nneoiveredy 
aa the lepas.^ Some of the hivahrea can open» as the 
pectens and mja, for aU thesd are joined on one idde, and 
separated on the other, so as to shut and op^. Thm 
are other bivalves which are joined on both sides^ as tiie 
aolen ; others which are entirely enclosed in their shells, and 
have no external naked flesh, as thoae which are called tethva.^ 

8. And there is a great difference amongst the shells 
themselves, for some are smooth, aa the s<uen, mja, and 
some oonchtB, called by some persons galaces f other shells 
are rough, as the limnostrea,^ pinn», some kinds of condu^ 
and the whelk ; and of these some are marked with ridgea, as 
thepectenandakind of concha, others are without ridges, as 
the pinna and another species of concha. They also differ in 
thickness and thinness, both in the whole shell and in certain 
parts of the shell, as about the edges, for in some the edges 
are thin^aa the my a; others are thick-edged^as the limnoetrea. 

4. Some of them are capable of motion, as the pecten, for 
some jpersons say that the pectens can ily, for that they 
sometimes leap out of the instrument by which they are 
taken. Others, as the pinna, cannot move from the point 
of attachment ; all the turbinated shells can move and crawl ; 
the lepas (patella) also feeds by going from place to place- 
Tt is common to all those with hard shells to have them 
smooth in ihc inside. 

6. Both m univalves and bivalves the fleshy part is united 
to the shell, so that it vnn only be separated by force ; it ia 
more easily separated lium the turbinated sliells; it is a 
characteristic of all these shells, that the base of the shell 
has the helix directed from the head. All of them from their 
birth have an operculum j all the turbinated testacea are 

^ Somo snniU kmd mSk witli a eonioal ML 

» Purpura. Whdk. « PateSs, finqpet 

^ AMcvjoMOh * ChasBB, L. ? Q»tr«a ^daUiw 
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right- lian(!ed, and move, not in the direction of the helix, 
but the contrary way. 

6. The external parts of those creatures are thus distin- 
guished ; the nature of their mternal structure is similar 
in ail, especially in the turbinated animals, for they differ 
in size and in the relations of excess, the univalves and 
bivalves do not exhibit many differences. Most of them 
have but few distinctive marks from each other, but they 
differ more from the immovable creatures. This will be 
more evident from the following considerations. In na- 
ture they are all alike, the difference, as before said, is in 
excess ; lor in larger species the parts are more conspicuous, 
and less so in those that are smaller. The} diiier also in 
hardness and soi'tuLss, and such like affectiona. 

7. Tor all have on the outside of the shell, in the mouth, 
a hard piece of flesh, some more, aome less ; from lliu middle 
of this are the head and the two horns ; these are large in 
larger species, in the little ones they are very small. The 
head is protruded in the same maniler in all of ihem, and 
when the creature is alarmed it is again retracted ; some . 
have a mouth and tee^, as the snail, walcSi has small, sharp, 
and smooth teeth. 

8. Tbe;^ have also a proboscis, like that of the fly, and this 
organ is like a tongue. In the ceryi and the purpura this 
organ is hard, like that of the my ops and oestrus, with which 
tfaej pierce through the skins of quadrupeds ; hat this is 
more powerful in strength, for they can pierce through the 
^ells of the baits. The stomadi is joined quite closely to 
the mouth ; tbe stomach of the cochlus is like the crop of a 
bird ; below iliis there are two hard wldte substances like 
nipples, which also exist in the sepoa, but are much harder. 

9. From the stomach a long, simple intestine reaches as far 
as the spiral, which is on the extremity of the body. These 
are distinct, and in the purpura and the ceryi are in the 
helix of the shell. The bowel is continuous with the intes* 
tine. The intestine and bowels are joined togetiier, and are 
quite simple, to the anus. The origin of the bowel is around 
the helix of the mecon,^ and here it is wider. The mecon is^ 
as it were, a superfluous part in all testacea, afterwards an- 
other bend causes it to return to the fleshy part ; the end of 

t The flo*oaUed Urer IStrm/k)^ Papaw {StO^}. 
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the entrail, where the fieees are emittedi is near the head, and 
* is alike in all turhinated bIh IIs, whether terrestrial or marine. 

10. In the hirger cochli a long white passage, contained 
in a memhrane, and in colour resembling the upper mastoid 
appendages, is joined from the stomach to the oesophagus, 
and it is divided into segments like the ovum of the carabus, 
except that it is white, while the other is red. It has 
neither exit nor passage, but it is contained in a thin mem<> 
brane, which has a narrow cavity. From the intestine 
black and rough bodies descend continuously, like those in 
^e tort(HBe, but they are less black. 

11. Both these and white bodies occur in the marine cochli, 
but they are less in the smaller kinds. The univalves and 
bivalves are in some respects like these, -and in -others they 
are different, for they liave a head, horns, and mouth, and 
something like a tongue, tlK^ugh in smaller species these 
are inconspicuous from t lioir minute size, and they are not 
discernible when the animals are dead or at rest. They all 
contain the mecon, but*not in the same position, nor oi' the 

. same size, nor e(|ually conspicuous. In the lepas it is in the 
bottom of the shell, in the bivalves near the liinge^ 

12. They all have hair-like appendages placed in a circle, 
and so have the .pectens, and that which is called the ovarium 
in those that have it ; where it is possessed, it is placed in a 
circle on the other side of the circumference, like the white 
portion in the cochli, for this is alike in all. All these parts, 
as I have said, are conspicuous in the larger kinds, but in 
smaller not ni all, or Rcarcely so, wherefore they are most 
conspicu^jus in the larger pectens, and these have one vaive 
Ik t like an operculum. 

13. The anus is placed in the side in some of these crea- 
tures, for this is where the excrement passes out. The mecon, 
as I hare said, is a superfluoua part ^endosed in a thin mem« 
btane in sll of ihm ; that which is called the OTarium has no 
passage in any of them, but it swells out in the flesh. This is 
hot^cedu])on the intestine, for J;he ovarium is on the right 
side and the inteatine on the 1^ ; the onus is the same aa in 
otibers ; but in the wild jj^ateUa^ aa acme persons call it, or the 
aea-ear (haliotis), as it is named by others, the excrement 
passes out below the shell, for the shell is perforated. The 
stomach also is distinct behind thejinouth,iiiid ao isthe oya- 
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nam in ibis ammaL The position of all these parts may be 
seen in disaections. 

14. The creature called carciniiun^ resembles botii the 
malacostraea and the testacea, for this in its nature is similar 
to the animals that are like carabi, and it is bom naJced 
(^not covered with a shell). But because it makes its waj 
into a shell, and lives in it^ it resembles the testacea^ and 
for these reasons it partakes of the character of both dasses* 
Its shape, to speak plainly, is that of a spider, except that 
the lower part of the head and thorax is larger. 

15. It has two thin red horns, and two Ittrge eyes below 
these, not within nor turned ou one side, like those of the 
crab, but straight forwards. Below these is the mouth, 
and round it manj hair-like appendages ; next to these, two 
divided feet with which it seizes its prey, and two besides 
these on each side, and a third pair smaller. Below the 
thorax the whole creature is soib, and when laid open is 
jellow within. 

16. From the mouth is a passage as far as the stomach ; 
but the anus is indistinct ; the feet and the thorax are hard, 

but lees so than those of the caiiori ; it is not united with the 
shell like tlie purpura and ceryx, but is easily liberated from 
it. The individuals which inhabit the shells of thestrombus 
are longer than those in the shells of the neritfi. 

17. The kind wl^it-h inhabits the nerita is diircreiit, though 
Yery like in other respects, for the riirht divided foot is small, 
and the left one large, and it walks more upon this than the 
other ; and a similar animal is found in the conch^p, thouG^h 
tliey arc united to their shells very firmly; this aninuil is ca] led 
cyilarus.^ The nerita has a smooth, large, round shell, in 
form resembling that of the ceryx, but the mecon is not 
black, but red ; it is strongly united in the middle. 

18. In fine weather they seek their food at liberty, and if a 
storm arises, the carcinia hide themselves imder a stone, and 
the neritjip attach themselves to it like the patella, the 
haBmorriiOis, and all that class, for they become attached 
to the rock, where they close their operculum, for thi^ re- 
sembles a lid ; for that part which is in both sides in the 
bivalves is joined to one side in the turbinated shells: the 
interior is fleshy, and in this the mouth is placed. 

1 Hermit crab. ' Cancer Diogenes. 
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19. The nature of the hsmorrhois, the purpura, and all 
such ffpi wMiJg ia the same. But those which have the left 
foot greater are not found in the ahells of the Btromhusy but 
in the neritie. There are some cochli which contain an ani- 
mal Hke the small aatacoa, which is found in riTera; but 
they ^er from them in having the inner part of the shell 
soft. Their form maj be seen by examining diasectioDa, 

1. The echini contain no flesh, but this part is peculiar, for 
they are all of them void of flesh, and are filled with a black 
substance. There are many kinds of echinus, one of which 
is eatable ; in this one the ova are large and eatabiei both in 
the greater and the less. 

2. And there are two oilier kinrls, the spatangus and that 
called bryttus ; these are mhabitimts of the sea, and rare. 
Those whioh are called ecliinometrfe^ are the largest of all. 
Besides this, there is aiiuther small ppceies. which has long 
and sharp spines; tliis is procured from the sea, in many 
fathoms water, and some persons \ise it lor Btraiiguary. 

3. Around Torona there are white marine echini, which 
have shells, and prickles, and ova, and are longer than others ; 
but the prickle is neither large nor strong, but soft, and the 
black parts from the mouth are more in number, and united 
to the outward passage, but distinct among themselves, and 
by these the animal is as it were divided. The eatable kinds 
are particularly and especially active, and it is a sitrn of them ; 
for they have alwaj a something adhering to their spines. 

4. They all contain ova, but in some they are very small, 
and not eatable : that which is called the head and mouth in 
the echinus is downwards, and the anus placed upwards. 
The same thing occurs in the turbinated shells, and the 
patella ; for their food is placed below them, so that the mouth 
la towwds the food, and the anus at or on the npper part of 
the shell. , 

6. The echinus has five hollow internal teeth, in the midst 
of these a portion of flesh like a tongue ; next to this ia the 
cssophagus ; then the stomach, in five drnsiona, full of fncu^ 
lent matter : all its cavities unite in one, near l^e anua, 
where the shell is perforated. Beneath the stomachy in an* 

^ Bobimis fiflculmtua. 
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elher membrane, are the owi, the same number iu all, they 
ire five in number, and uneven. 

6. The black substance is joined above to tlie origin of the 
teetb, tbiB black aiibstnnce is bitter and not eatable ; iu many 
animals there is ejtiier this substance or itd !vna1o<rue, for it la 
found in tortoises, toads, frogs, turbinated slielU, and in the 
malacia ; these parts dilier in colour, but are entirely or nearly 
uneatable. The body of I lie echinus is undivided from be- , 
ginning to end, but the shell is not so when seen through, 
for it is like a lantern, with no skin around it. The echinus 
uses its spines as feet, for it mo?ea along by leaning upon 
them and moving them. 

■ 

1. The creatures called tethja' have a most distinct charac- 
ter, for iu these alone is the whole body concealed iu a 
shell. Their shell is intermediate between skin and sheU, 
80 that it can be cut like hard leather: this shell-like sub- 
stance is attached to locka ; in it there are two perforations^ 
^uite dmtont from each other, and not easily seen, by which 
it excludes and reoeives water, for it has no visible excre- 
ment as other testacea^ neither like the echinus, nor the 
Bttbstanee called mecon. 

2. When laid open, there is first of all a sinewy membrane 
lining the shell-like substance, within this the fleshy sub- 
stance of the tetbyon. Unlike any other creature, its flesh, 
however, is alike throughout, and it is united in two places 
to the membrane and the skin from the side, and at its 
points of union it is narrower on each side ; by these places 
it reaches to the exteroal perforations which pass through 
the shell ; there it both narts with and receives food and 
moisture, ae if one were tue mouth, the other the anus, the 
one is thick, the other thinner. 

8* Internally there is a cavity at each end, and a passage 
passes through it; there is a fluid in both the cavities. 1^- 
sides this, it baa no sensitive or organic member, nor is there 
any excrementitious matter, as I said before. The colour of 
the tethyon is partly ocbreous, partly red. 

4. The class acalephe' is peculiar ; it adheres to rocks like 
some of the testacea, but at times it is washed oil It is not 
^ Aioidian moUiuki • * Aotinitt. 
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covered with a shell, but its whole body is fleshy ; it is sen- 
sitive, and seizes upon the hand that touches it, and it holds 
fast, like the polypus does with its tentacula, Bo as to make 
the flesh swell up. It has a central mouth, and lives upon 
the Tock, as well as upon shell-fish, and if any small fish falls 
in its way, it lays hold of it as with a hand, and if any eat- 
able thing falls in its way it devours it. 

5. One species is free, and feeds upon anything it meets 
with, even pectens and echini ; it appears to have no visible 
excrement, and in this respect it resembles plants. There 
are two In'nds of acalephe, some small and more eatable, 
others Inrijc and liard, such as are found near Chalcis. Dur- 
ing winter their flesh is compact, wherefore in this season 
they are caught and eaten; in summer time they perish, for 
they become soft; if they arc touched they soon melt down, 
and cannot by any means be taken away. AVben suffering 
from heat, they prefer getting under stones. I have now 
treated of raalacia, malacostraca^ testacea, and of their exter- 
nal and internal parts. 

Chaftsb YII. 

1. Insects must now be treated of in the same manner. 
This is a class which contains many forms, and no common 
name has been given to unite those that are naturally 
related, as the bee, anthrene,* and wasp, and such like; 
again, those which have their wiu^s enclosed m a case, as 
the melolontha^* carabus,' canthans, and sueh like. The 
common parts of all insects aie three — ^the head, the abdo* 
men, and the third, which is between these, such as in other 
animals is the breast and back. In many insects this is one, 
but in the long insects with many legs, the middle parts are 
equal to the number of seements. ^ 

2. All insects surrive being divided, except those which 
are naturally cold, or soon become so from their small sisse, 
BO that wasps live after they are cut asunder ; either the 
head or the abdomen will live if united to the thorax, but 
the head will not live alone. Those which are long, and 
lia ve many feet, will survive division for a considerable time ; 
both the extremities are capable of motion, for they walk 
both upon the part cut off and upon the tail, as that which is 
called scolopendra. All of them have eyes, but^no other 
>Wi]dhee. > Ghafisr. > Beetle. 
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naiiifesfc organs of Bense, except that some hskre a tongiie. 
All the teetacea have this organ, which serves the double 
purpose of tasting and drawing food into the mouth. 

8. In some of them this organ is soft ; in pthers very 
Btrong, as in the purpura ; in the myops and oestrus this 
member is strong, and in a great many more ; for this mem- 
ber is used as a weapon by all those that have no caudal 
sting. 

4. Those with this weapon have no small external teeth, 
for flies draw blood by touching with this organ, and gnats 
sting with it. Some insects also have stings, which are 
either internal, as in bees and wasps, or oxternal, as in the 
scorpion. This last is the only insect that has a long tail ; 
it has claws, and so has tlie little scorpion-like creature^ 
found in books. The winged insects, in addition to other 
parts, have wings. Some Lave two wings, as the flies; 
others four, as the bees ; none of the diptera have a caudal 
sting. Some of the winged insects have elytra on their 
wings, as the melolontha ; and others no elytra, as the bee. 
Insects do not ciirect their flight with their tail, and their 
wings have neither shaft nor division. 

5. Some have a liorn before their eyes, as the psycha?' and 
carabi. Of the jumping insects, some have their hind-legs 
larger; others have the organs of jumping bent backwards, 
like the legs of quadrupeds. In all, the upper part is dif- 
ferent from the lower, like other animals. 

6. The flesh of their bodies is neither testaceous nor 
like the internal parts of testacea, but between the two. 
Wherefore, also, they have neither spine nor bone, us tlie 
sepia ; nor are they surrounded with a shell. For the body 
is its own protection by its hardness, and requires no other 
support; and they have a very thin skin. This is the 
nature of their external parts. 

7. Internally, immediately after the mouth, there is an 
intestine whicn in most insects passes straight and simply 
to the anus, in a few' it is convoluted ; these haye no bones 
nor fat, neither has any other exsanguineous animaL Some 
hare a stomach, and from this the remainder of the intes- 
tine is either simple or convoluted, as in the acris.' Th^ 

1 Phakugium Cancroidefl. Lbm, S^niidm 
* Butterfly. * Loeuit 
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tettix (grasshopper) alone of this, or any other class of 
living creatures, has no mouth ; but, like those with a caudal 
fiting, it has the appearance of a tongue, long, continuous, 
and undivided, and with this it feeds upon the dew alone. 
There is no excrement in the stomach. There are many 
kinds of these creatures, they diilpr in being greater or less ; 
tliose called achetae are divided beneath the diaphragm, and 
have a couspicuoua membrane, which the tettigonia has not. 

8. There are many other creatures in the sea w liich it is 
not possible to arrange in any class from their scarcity. 
For some experienced fishermen say they have seen in the sea 
creatures like small beams, black and round, and of the same 
thickness throughout ; others like shields, of a red colour, 
witii muny fins ; others' like the human penis in appearance 
and size, but instead of testides thej had two &is, and that 
such have heen taken on the eztiemitj of grappling iitms. 
This is the nature of the internal and exteniai parts of all 
animals of every kind, both those which are peculiar to oer- 
tain species, ana those which are common to all. 

Chapteb YIU. 

1, Wb must nov treat of the Senses: for they are not alike 
in all» but some hare all the senses, and some fewer. They 
are mostly five in number; seeing, hearing, smelling, 
taste, touch, and besides these there are none peculiar to 
any creatures. Man, then, and all viviparous animals with 
feet, besides all sanguineous and viviparous animals, have all 
these, unless they are undoTeloped in any particular kind, 
as in the mole. 

2. For this creature has no sight^ it has no apparent eyes, 
but when the thick skin which surrounds the head is taken 
awaj, in the place where the eyes ought to be on the out- 
aide, are the undeveloped internal eyes, whicli have all the 
parts of true eyes, for they have both the iris of the eye, 
and within the iris the part called the pupil, and the 
white ; but all these are le?s than in true eyes. On the 
outside there is no appearance of these parts, from the 
thickness of tlic skin, as if the nature of the eye had been 
destroved nt birth ; for there are two sinewy and strong 
passages pcpceeding from the brain, where it unites with 

* 1 Perhaps Pennatuls, 



Digitized by 




endiug upon the upper sharp teeth. 

3» All other animals are endued with the perception of 
colours, sounds^ smells, and taste. All animals have the 
fifth B^se, which is oilled touch. In some animals the 
organs of sense are very distinct, and especially the ejes; 
for they hare a definite place, and so has the hearing, for 
some animals have ears, and others open perforations : sor 
also of the sense of smelling, some animals have nostrils, 
others passages, as the whole class of birds. * In the same 
way the tongue is the organ of taste. 

4. In aquatic animals and those called fish, the tongue is 
still the organ of taale, thoiii^h it is indistinct, for it is 
bony, and not capable of free motion. In some fish the 
roof of the mouth is fleshy, as in some cyprini among river 
fish, 80 that, without careful examination, it appears like a 
tongue. That they have the sense of taste is quite clear, 
for many of them delight in pec uliar food, and they will 
more readily seize upon a bait formed of the amia and other 
fat fishes, as if they delighted in the taste and eating o£ 
such baits. 

6. They have no evident organ of hearing and smelling, 
for the passages which exist about the region of the nostrils 
in some fish do not appear to pass to the brain, but some of 
them are blind, and otliera lead to the gills ; it is evident, 
however, that they both hear and smell, for they escape from 
loud HiMses, such as the oars of the triremes, so as to be 
easily captured in their hiding-places. 

G. i'ur if the external noibe not loud, yet to all aquatic 
animals that are capable of hearing, it appears har^li and very 
loud ; and this takes place in hunting dolphins, for when tliey 
have enclosed them with their canoes, they make a noise from 
them in the sea, and the dolphins, crowded together, are 
ohliged to leap upon the land, and, being stunned with the 
noise, are easuy captured, although even dolphins have no 



7. And again in fishing, the fishermen are careM to 
EToid making a noise with their oars or net when they per« 
eeive msny fish collected in one place ; they make a signal, 
and le(^ down their nets in such a place that no sound of the 
oar or the motion of the waters should reach the place 
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■where the fish are collected, and the sailors are commanded 
to row in the greatest silence until they have enclosed them. 

8. Sometimes, when they wish to driye them together, 
thev proceed as in dolphin catching, for they make a noise 
with atoneB that they may be alarmed and ooflected tosethery 
and thus thev are enclosed in a net. Before their indoauie, 
as it was said, they prevent a noise, but as soon as thej have 
enclosed tiiem, they direct the sailors to shout and make a 
noise, for they fall doim with fear when they hear the noise 
and tumult. 

9. And when the fishers observe large shoals at a dis- 
tanoe, collected on the surface in calm, fine weather, and 
wish to know their size, and of what kind the^ are, if they 
can approach them in silence, they avoid theur notice, and 
catch them while they are on the surface. If any noise ia 
made before they reach them, they may be seen in fiig^t. 

» In the rivers, also, there are little fish under the stones, 
which some persons call cotti :^ from their dwelling beneath 
rocks, they catch them by striking the rocks with stones, 
and the fishes fall down frightened when they hear the 
nohe, being stunned by it. It is evident, from these Con« 

. siderations, that fishes have the sense of hearing. 

10. There are persons who say that fish have more acute 
ears than other animals, and that, from dwelling near the 
sea, they have often remarked it. Those iiah which ha\ e the 
most acute ears are thecestreus* (chremps),* labrax,* salpe,* 
chromis,* and all such fishes ; in others the sense of hearing 
les9 acute, because they live in the deeper parts of the 
ocean. 

11. Tlieir nature of smelling is the same, for the greater 
number of Ii'mIips will not take a bait that is not quite fresh ; 
others are less pariiciilar. All fisli will not take the same 
bait, but only partieuhir baits, whic h they distinguish by the 
smell ; for some are taken with stinking baits, as the saipe 
with dung. Many fish also live in the holes of rocks, and 
when the fishermen want to entice them out, they anoint 
the mouths of these holes with salted scents, to which they 
readily come. 

' Perhaps Gottus gobio L., miUer^s thumb. Sahno Fario (SK^msI). 
* Jiullet. » Unknown. * Peroa Labrax. 

^ Soomber. * Unknown* 
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12. The eel also is entioed out in this way, for they place 
a pitcher of aalt food, covering the mouth of the pitcher 
with another vessel pierced with holes, and the eels are 
quickly drawn forth "by the smell of the halt. Baits made 
of the roasted flesh of the cuttle fish, on account of its 
strong smell, attract fish very readily. Thev say they put 
the roasted fiesh of the polypus upon their hooka lor nothmg 
hut its strong smell. 

13. And the fish called rhyades,^ when the washings of 
fish or of W'vud drains are emptied into the water, make 
their escape as if smelling the foetid odour. They say that 
fish soon smell the blood of their ow^ kind ; this is plain 
from their hastening from any place whert^ tlie blood of 
fishes may be. On the whole, if any one use ;i putrid bait, 
the fish will not come near it ; but if a fresli sLroug-smeUing 
bait is used, they will come to it from a great distance. 

14. This is especially observable in wluit was said of 
dolphins, for these creatures have not external organs of 
hearing, but are captured by being stunned with a noise, aa 
was before observed j neither have they any external organs 
of smell, yet their scent is acute. Therefore, it is evident 
that a]] creatures have these senses. Other kinds of animals 
are divided into four classes ; aud these contain the mul- 
titude of remaining animals, namely, the malacia, malaco- 
atraca, testacea, and insects. 

15. Of these the malacia, the malacostraca, and insects have 
all the benses, for they can see, smell, and taste. Insects, whe- 
ther they have wings or are apterus, can smeill from a great 
distance, as the bee and the cnips* scent bonej, for they 
perceive it from a long distance, as if they discovered it by 
theaoent. Many of mem perish by the fumes of sulphur : 
ania leave their hiUa w&n origanum and sulphup are 
aprixkbled upon them. Almost all of them escape from the 
fumes of burnt stags' horns, but most of all do they avoid 
the smell of burnt stjrax. 

16. The sepia, also, the polypus, and the carahus are 
caught with baita ; the polypus nolds the bait so fast that 
it holds on even when cut : if a person hold conyzatothem, 
they let go as soon as they smell it. So, also, of the sense 
tif taste, for th^ foUow ofiSerent kinds of food, and do not 

^ A lUh living la shotils. ** P«rhapa 0OIIW tpecies ot ant. 
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all prefer the same food, as the bee ap{)roache8 nothing that 
18 putrid, only sweet things^ the gnat not what is sweet, 
but what is acid. 

17. As I before observed, the of touch belongs to 
all animals. The testacea hiixe the senses of smelling and 
tasting. This is plain froui the baits used, as those for the 
purpura} ; for this creature is caught with putrid substances, 
and will be attracted from a great distance to such baits, 
as if by the sense of smell. It is evident &om what follows 
that they possess the sense of taste; for whaterer thej 
select by smell, thej all love to taste. 

18. And all animals with mouths Teoeire paui or 
pleasure from the contact of food. But, concerning the 
senses of sight and hearing, it is not possible to say anything 
certain, or yerj distinct ; me solens, if a person touch them, 
appear to retract themsel^res, and try to eeci^ when they 
see an instrument approaching them, for a small portion of 
them is beyond the shell, the remaind^ as it were in a retreat ; 
the pectens, also, if a finger is brought near them, open and 
shut themselves as if they could see. 

19. Those who seek forneritie do not approach them with 
the wind, when they seek them for baits, nor do they speak, 
but come silently, as if the creatures could botli smell and 
hear; they say that if they speak,theygetaway. Of all testacea^ 
the echinus appears to have the best sense of smell amongst 
those that can move, and the tethya and balanus in those 
that tare fixed. This is the natuze of the ovgans of sense in 
all animals. 

Chaptxb IX. 

1. The following is the nature of the voice of animals, 
for there is a distinction between voice and sound. Speech, 
again, is dilVerent from these. Yoioe is due to no other part 
except the pharynx, the creatures, therefore, without 
lungs are also without voice. Speech is the direction of the 
voice by the tongue; the vowels are uttered by the voice 
and the larynx, the mutes by tlio tongue and the lips ; speech 
is made up of these : wherel'ure, no annuals can speak that 
have not a tongue, nor if their tongue is confined. 

2. The power of uttering a sound in connected with other 
piiTts also i insects have neither voice nor speech, but make 
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a ^onTid with the air within them, not with that which is 
externnl, for some of them breathe not, some of them buzz, 
as the bee with its wings, and others are said to sin«j, as the 
grasshopper. All these make a noise with the membrane 
which is beneath the division of their body in those which 
have a division, as some families of grasrihoppera by the 
friction of the air. These insects, bees, and all other insects 
raise and depress their wings in flight, for the sound is the 
friction of th.e air within them. Locusts produce a sound 
by rubbing themselves with their legs, which are adapted 
for leaping. None of the malacia utter any sound or natural 
Voice, nor do the malacostraca. 

3. Fish aho are mute, fur they have neither lungs, 
trachea, nor ])hai ynx. Some of them utter a auLind and a 
squeak ; thebc are said to havea voice, as the lyra' and ch romi,* 
for these utter, as it were, a grunt; so does the capros, a fish 
of the Achelous, the chalceus* and coccyx,* for the one 
utters a sound like bissin^, the other a noise like that of 
the cuckoo, from whence alBO its name is derived. Some of 
these utter their apparent yoice by the friction of their 
gills, for these places aie spuious, in others the sound is 
internal, near the stomach. Tor each of them has an organ 
of breathing, which causes a sound when it is pressed and 
moved about. 

4. Some of the selachea also appear to whistle, but they 
cannot be correctly said to utter a voice, only to make a 
sound* The pectdos also make a whiszing noise when the^ 
are borne upon the surface of the water, or flying, as it is 
csDed ; and so do the sea-swallows,* for they also ily through 
the air in the same way, not touching the sea, for they have 
wide and lon^ fins. As the sound made by birds flying 
tiirough the air is not a voice, so neither can either of these 
be properly so called. The dolphin also utters a whistle 
and lows when it comes out of the water into the air, in a 
different way from the animals abore-mentioned — for this 
is a true voice, for it has lungs and a trachea, but its tongue 
is not firee, nor has it any lips so as to make an articukte 
sound. 

6. The oripsious quadrupeds, with a tongue and luaga^ 

^ S^ri^Ljra. 3 Cottai cataphraetm. * Zens&bce. 
^ Ifigla htnmdo. * Flying fiilu 
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utter a sound, thoufrh it is a weak one. Some of them him 
like serpents : others have a small weak voice, othrra, as tha 
to?itoise, iitfcr :i siiiiill hiss. The tons^iie of the irofr is pe- 
culiar, for th(> iVtrc-part of it is fixpd. like that of a fish ; but 
the part near the pharynx is free and folded up. With this it 
utters its peculiar sound. The male frogs make a croaklDg 
in the water when they invite the females to coition. 

6. All animals utter a voice to invite the society and proxi- 
mity of their kind, a*? the hopf, the goat, and the sheep. The 

- frog croaks by making its lower jaw of equal length, and 
stretching the upp(?r one above the water. Their ejres ap- 
pear like lights, their cheeks being swelled out with the 
yehemence of their croaking ; for their copulation is gene- 
rally periurmed in the night. The class o^ birds utter a 
voice: those which have a moderately wide tongue have tho 
best voice ; those also in Avhich the tongue is thin. In 
8ome kinds both male and female have the same voice ; in 
others it is different : the smaller kinds have more variety 
in their voice, and make more use of it, than the larger 
tribes. 

7. All birds become more noisy at tbe season of coition. 
Some utto a cry when they are fighting, as tbe quail ; otbers 
when the^ are going to fight, as the partridge ; or when ther 
have obtained a vidiory, as the ooek. In some kinds both 
male and female sing, as the niffhtingale ; but the female 
nightingale does not sing while she is sitting or feeding her 
young : in some tiie males alone, as the quail and the cock ; 
the female has no voice. Yiviparous quadrupeds utter dif<* 
ferent voices ; none can speak— for this is the characteristic 
of man, for all that have a language have a Toice^ but not 
all lhat have a voice have also a language. 

8. All that are bom dumb, and all children, utter sounds, 
but have no language ; for, as children are not complete in 
their other parts, so their tongue is not perfect at nrst ; it 
becomes more free afterwards, so that they stammer and 
lisp, l^oth voices and language differ in different places. 

9. The voice is most conspicuous in its acuteness or depths 
but the form does not differ in the same species of animals ; 
the mode of articulation differs, and this might be called 
speech, for it differs in different animals, and in the same 
genera in different places^ as among partridges, for in soma 
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places they cackle, In others whistle. Small birds do not utter 
the same voice as their parents, if they are brought up away 
from them, and have only heard other singing birds, i'or the 
nightingale haa been observed instructing her young, so 
that the voice and speech are not naturally alike, but are 
capable of ibriuati on. And men also liave all the same voice, 
however much they may diiibr ui language. The elephant 
utters a voice by breathing through its mouth, making no 
use of its nose, as when a man breathes forth a sigh ; but 
with its nose it makes a noise like the hoarse sound of a 
trumpet, 

Chapteb X. 

1. CoKOBBNnra the sleep and wakefulness of animals. It is 
quite manifest that all viyiparous animals with feet both 
sleep and are awake ; for all that have eyelids sleep with the 
eyes dosed ; and not only men appear to dream, but horses, 
oxen, sheep, ^oats, dogs, and all viviparous quadrupeds. 
Dogs show this by barking in their sleep. It is not clear 
whether OTiparoua animals dream, hut it is quite plain that 
they sleep. 

2. And so it is in aquatic animals, as fish, the malacia, 
the malacostraoa^ the can^i, and such like creatures. The 
sleep of all these animals is short: it is plain that they do sleep, 
though we can form no conclusion from their eyes, for they 
have no eyelids, but from their not being alarmed ; for if 
fish are not tormented with lice, and what are called psylli, 
they may be captured without alarming them, so that they 
can be even taken with the hand. And if fish remain at 
rest duriDg the niglit a- great multitude of these creatures 
fall upon and devour theTii. 

3. They are found in such ninnhers at ihe botloin (jf the 
Beaasto devour any bait raadeof llsh that remains auy length 
of time i:[)on the ground; fishermen frequently dra^v IheTu 
out hangmg like globes around the bait. The following con- 
siderations will serve still more to confirm our suppositions 
that lisheB sleep ; for it is often possible to fall upon the 
fish so stealthily as to take by the hand, or even strike them 
during this time ; they are quite quiet, and exhibit no signs 
cf motion except with their tails, which they move gently. 
It is eyidenty also^ that they sleep, from their starting if 

B 
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anjtliinf]; moves while they are asleep, for the^ start as ii' 
they were waked out of sleep. 

4. They are also taken by torchlight while asleep ; those 
who are seeking for thyimi snrromid them while asleep ; it is 
evident that they c«D be cajitored from their atiUness, and 
the half-open white (of their eyes). They aleep more by 
night than by day, ao that they do not more whcii they are 
struck ; they generally sleep holding by the ground, or the 
sand, or a atone, at the bottom, concealing themselves be- 
neath a rock, or a portion of the shore. The flat fishes 
sleep in the sand; they are recognized by their finrn 
in the sand, and are taken by striking them with a spear 
with three points. The labraz, cm^ysophrys, cestreus, 
and such-like fish are often taken with the same kind of 
weapon while asleep in the day time, but if not taken then, 
none of them can be captured* with such a spear. 

5. The Bclache sleep so soundly that they may be taken 
with the hand ; the dolphin, whale, and all that naye a blow- 
hole, Bleep with this organ above the surface of the sea, so 
that they can breathe, wuile gently moving their fins, and 
some persons have even heard the dolphin snore. The ma- 
lacia sleep in the same manner as fish, and so do the mala- 
costraca. It is evident from the following considerations 
that insects sleep ; for they evidently remain at rest without 
motion ; this is particularly plain in bees, for they remain 
quiet, nnd cease to hum durin*:; the Tiirrlit. This is also evi- 
dent from those insects witli which we jire most familiar, 
for they 7iot only remain quiet duriTiL: the night because 
they cfinnot see distinctly, for all crcMtiiros with hard eyes 
have inrlistinct vision, but they seem no less quiet when 
the light of a lamp is set before them. 

6. Man nloeps the most of all animals. Infants and 
young children do not dream at all, but dreaming begins in 
most at about four or five years old. There haye been men 
and women who have never dreamt at all ; boinetimes such 
persons, when they have advanced in ni^e, begin to dream ; 
this has preceded a change in their body, either for death 
or infirmity. This, then, in the manner of sensation, sleep 
and wakuiolness. 
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Ghafcbb XL 

1. In some animals the sexes are distinct, in others they are 
not go, these are said to beget and be witli young by a hke- 
nees to other creatures. There is neither male nor female 
in fixed animals, nor in testaeea. In the malacia and 
malacostraca there are male and female individuals, and in 
all animals with feet, whether they have two or four, which 
produce either an animal, an egg, or a worm from coition. 

2. In otiier kinds the sexes are either single or not single ; 
as in all quLidrupeda tlicrc is the male and IV inale, in the 
testaeea it is not so, for as some vegetables are fertile and 
others barren, so it is in these. Among insects and fishes 
there are some that have no difierences of this kind, as the 
eel Is neither male nor female, nor is anything produced 
firomihem. 

8. But fhofie perBonB who aay that some eels appear to 
have creatures like wonns, of the size of a hair, attached to 
them, speak without obBervation, not haying seen how they 
really are ; for none of theoe creatures are viTiparous with- 
out being first oviparous, none of them have ever been ob« 
aerred to contain oya ; those that are viyiparous hare the 
embiyo attached to the uterusi and not to toe abdomen, for 
thm it would be digested like food. The distinction made 
between the so-called male and female eel that the male has 
a lai^^ and longer head, and that the head of the female 
is smaller, and more rounded, is a generic, and not a sexual 
distinction. 

4. There are some fish called epitragif», and among fresh- 
water fish the cyprinuB and bala^^us are of the same nature, 
which never have oya or semen ; those which are firm and 
lat, and have a small intestine, appear to be the best. 
There are creatures, such as the testaeea^ and plants, which 
beget, and produce young, but have no organ of coition ; 
and so also m fishes the p^us,^ ery thrhinus,* and the channa. 
AU these appear to have ova. 

6. In sanguineous animals with feet that are not ovipa- 
rous, the males are generally larger aud longer lived than 

1 neimmeotes Lingua and Bhombos. 
' Pcm mamai or Bpanis erithriniu. 
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, the females, except the hemionus, but the females of this 
animal are both larger aud longer lived : in oviprirous and 
viviparous animals, as in fish and insects, the females are 
larger than the males, as the serpent, phalangium,^ ayeala- 
botes,^ and frog ; in fish likewise, as in most of the small 
gregariouti si lache, and all that inhabit rocks. 

6. It is evident that female fishes have lonirer lives than 
males, because females are caught of a greater age than the 
males ; the upper and more forward parts of all animals 
are larger ancf stronger, and more firmly built in the male ; 
the hinder and lower parts in the female. This is the case 
in the human subject, and all viviparous animals with feet : 
the female is less sinewy, the joints are weaker, and the 
hairs iiiier. ia those with hair; in those ■witliuut hair, its 
analogues are of the same nature ; the female has softer 
flesh and weaker knees than the male, the legs are slighter ; 
the feet of females axe more graceful, in all that have 
these members. 

7. All females, also, have a smaller and more acute yoice 
than tiie males, but in oxen tiie females utter a deeper aoond 
than the males ; the parts denoting strength, as me teeth, 
tuaks, horns, and spurs, and such other parts, are possessed 
hy the males, but not hj the females, aa the roe-deer has 
none, and the hens of some birds with spurs have none ; 
the sow has no tasks : in some animalB they erist in both 
sexes, onlj stronger and longer in the malesi as thehonia of 
bulla are stronger than those of cowa. 

I Arauea tarantula. ' Laoerta Gekko. 
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BOOK THE FIFTH 



Chaptxb I. 




1. "We have liitlierlo treated of the external and internal 
parts of ail animals, of their Benses, voice, and sleep, with 
the distinctions between the males and females ; it remains 
to treat of their generation, speaking first of those which 
come first in order, for they are many, and have numerous 
yarieties, partly dissimilar, and jpartly like each other. And 
we will pursue the same order in considenng them as we 
did before in their diviBion into dasses ; we commenced our 
considerafdon hr treatinff of tiie parte in man, but now he 
must be treated of last, because he is much more intricate. 

2, We shall begin with the testacea^ and after these treat 
of the malacostraca, and the others in the order of their 
succession. These are the malacia and insectSi next to 
these fishes, both yiviparous and oviparous ; next to them 
birds, and afterwards we must treat of animals with feet, 
whether viyiparous or oviparous ; some viviparous creaturee 
have four feet, man alone has two feet. The nature of ani- 
mals and vegetables is similar, for some are produced from 
the seed of other plants, and others are of spontaneous 
growth, being derived from some origin of a sinmar nature. 
Some of them acquire their nourishment from the soil, 
others from different plants^ as it was observed when treat* 
ing of plants. 

8. So also some animals are produced from animals of 

a similar form, the origin of others is spontaneous, and'« 
not from similar forms ; from these and from plants are 
divided those which spring from putrid matter, this is the 

case with many insects ; others originate in the animals 
t!iemselv(^3, and from the excrementitious matter in their 
parts ; those which originate from similar animals, and have 
both the sexes are produced from coition, hut of the class of 
fishes there are some neither ninlenor female, these belong 
to the same class among tishes, but to different genera, and 
some are quite peculiar. In some there are fenuilea but no 
males, hj these the species is continued as in the hypenemia 
among birds. 
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4. All these nmong birds are barren, (for nature is 
able to cOTtujleit* tiiein as far as the formation of an egg,) 
unleRs persons suppose tliat there is another method of 
communicating the male influence, concerning which we 
shall speak more plainly hereafter. In some iish, after the 
spontaneous production of the ovum, it happens that living 
creatures are produced, some by themselves, others by the 
aid of the male. The manner in wliich this is done will be 
made plain in a future place, for neaiiy the same things take 
place in the class of birds. 

5. "VVTiatever are produced spontaneously in living crea- 
tures, in the earth, or in plants, or in any part of them, 
have a distinction in the sexes, and by the union of the 
Boxes something is produced, not the same 'in any respect, 
but an imperfect animal, as nita are produced from lice, 
and from flies and butterflies are produced egg -like 
worms, from wHch neither similar creatures are prSduced, 
nor any other creature, but such things only. Eirst of 
all, then, we will treat of coition, and of the animals that 
copulate, and then of others, and successively of that which 
is peculiar to each, and that which is common to them alL 

Chapteb II. 

1. Thosb animals in which there is a distinction of the 
sexes use sexual intercourse, but the mode of this intercourse 
is not the same in all, for all the males of sanguineous 
animals with feet have an aj)propriate organ, but they do 
not all approach the female in the same manner, but those 
which are retromingent, as the lion, the hare, and the ljnx» 
unite backwards, and the female hare often mounts upon 
the male ; in almost all the rest the mode is the same, for 
most animals perform the act of intercourse in the same way, 
the male mounting upon the female ; and birds perform 
it in this way only. 

2. There are, however, some variations even among birds; 
for the male sometimes unites with the female as she sits 
upon the ground, as the bustard and domealie fowl: in 
others, the female does not sit upon the ground, as the 
crane ; for in these birds the male unites with the female 
standing up ; and the act is performed very quickly, as in 
sparrows. Bears lie down during the act of intercourse^ 
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whicli is performed in the same manner as in tliose that 
stand on their feet, the abdomen of the male being placed 
upon the back of the female : in the hedgehogs, the abdo- 
mens of both sexes aze in contact. 

S. Among the large aDimals, the roe-deer seldom admits 
tlie stag, nor the eow the bull, on account of the harduesa 
of the penis; but the female receives the male by sub- 
mission. This has been observed to take place in tame 
deer. The male and female wolf copulate like dogs. Cats 
do not approach each other backwards, but the male stands 
erect, and the female places herself beneath him. Tlie fe- 
males are verv^ lanciviouB, and invite tbe.male, and make a 
noise during the intercourso. 

4. Cnmel>? copulate as the female is lying down, and the 
male embraces and unites with her, not backwarda, but like 
other animals. They remain in intercourse a whole day. 
They retire into a desert place, and suffer no one to ap- 
proach them but their feeder. The penis of the camel is so 
strong, that bowstrings are made of it. Elephants also 
retire into desert places for intercourse, especially by the 
sides of rivers which they usually frequent. The female 
bends down and divides her legs, and the male mounts upon 
her. The seal copulates like retromingent animals, and is a 
long wbile about it, like dogs. The maiea have a large penis. 

Chapteb IIL 

1. Oyipabous quarupeds witii feet copulate in tbe same 
manner : in some, the male mounts upon the female, like 
Tiviparous animals, as in the marine and land turtle, for 
the^ have an intromittent organ hj which they adhere toge- 
ther, aa the trygon and frog, and all sueh animals. 

2. But the apodous long animals, as serpents and mu- 
ittOBD, are folded tc^ether, with the abdomens opposite, and 
serpents roll themsdves together so closely, that they seem 
to be hut one serpent with two heads. The manner of tiie 
whole race of saurians is the same, for they unite together 
in the same kind of fold. 

Chapteb IV. 

1. All fish, except the flat selache, perform the act of 
intercourse by approadiing each other with their abdomens 
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opposite: but the flat fish, with tails, as the h.iloR, trygon, 
and such like, not only approach each other, but the male 
applies his abdomen to tlie h-dck of the female, m all those 
in which tlie thickness of the tail ofters no impediment. 
But the rlnuic, and those which have a large tail, perlbrm 
the act by the friction of their abdouieiiH against each other, 
and some nersons sa^ that they have ^ec a the male selache 
linited to tne ba«k of the female, like dogs. 

2. In all those that resemble the selache, the female is 
larger than the male ; and in nearly all fish the female is 
larger than the male. The selache are those which have 
been mentioned ; and the bos, lamia, aeetus, narce, batra- 
chus, and all tho i^aleode. All the selache have been fre- 
quently obHerved to conduct themselves in this way. In all 
viviparous creatures the act occupies a longer time than in 
the oviparous. The dolphin and the cetacea also perform 
the act in the same manner, for the male attaches himself to 
the female fbr neither a very long, nor a very short time. 

8. The males of some of the fish which reeemhle the 
aehMshe differ fiom the females, in haying two appendages 
near the anus, which l^e females have not* aa in the giue- 
odea; for these appendafpes esist in them all. Neither fish 
nor any other apodal animal has testicles^ hut ^e males, 
both of serpents and of fish, have two passa^s, which he- 
come full of a seminal fluid at the season of coition ; and all 
of them project a milky fluid. These passages unite in one, 
as they do in birds; for birds have two internal testes^ and 
so have all ovbarous animals with feet. In the act of 
coition this sing& passage passes to, and is extended upon 
the pudendum and receptacle of the female. 

4. In yiyiparous animals witii feet, the e:i^teinal passage 
for the semen and the fluid excrement is the same: inter- 
nally these passages are distincti as I said before in descri- 
bing the distinctive paorto of animals. In animals which 
have no bladder, the anus is externally united with the 
passage of the semen, internally the passages are close 
together ; and this is the same in both sexes : for none of 
of them have a bladder, except the tortoise. Tlie female of 
Dm animal, thoujo:h furnished with a bladder, has but one 
passage ; but the tort tiiso ^^^ ovi])arou8. 

5. The sexual intercourso of the oviparous fish is leas evident. 
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wherefore many persons suppoBe that the female is impreg- 
nated by swallowing the semen of the male ; and they have 
been frequently observed to do this. This is seen at the 
season of coition, when the females ibUow the malea, and are 
observed to strike them on the abdomen with their mouthsi 
this causes the males to eject their semen more rapidly. 
The males do the same with tlie ova of the females, for they 
swallow them as they are extruded, and the fish are bom 
from those ova which remain. 

6. In Piioiiiicia they use each sex for capturing the otlier j 
for having taken the male cestreus, they entice the females 
with it, and so enclose them in a net. They use the females 
in the same way for catching the males. The frequent obser- 
vation of tliese circumstances appears to corroborate this 
inaimer of intercourse among them. Quadrupeds also do 
the same thing, for at the sennon of coition both sexes emit 
a fluid, and smell to each other s pudenda. 

7. And it* the wind blows from the cock partridge to 
the hen, these last are im])regnated ; and often, if they hear 
the voice of the cock when they are inclined for sexual 
intercourse, or if he flies over them, they become pregnant 
from the breath of the cock. During the act of intercourse, 
both sexes open their mouths, and protrude their tongues. 
The true intereourse of oviparoLib ti^h id rarely observed, 
from the rapidity with whicli the act is accomplished ; for 
tlieir intercourse has been observed to take place iu the 
manner described. 

Chastxb y. 

1. All the malacia, as the polypus, sepia, and teutliis, 
approach each other in the same manner, for they are united 
mouth to mouth ; the tentacula of one sex being adapted to 
those of the other; for when the polypus has fixed the part 
called the head upon the ground, it extends its tentacula, 
which the other adapts to the expansion of its tentacula, 
and they make their acetabula answer together. ^\iid Horne 
persons say that the male has an organ like a penis m that 
one of its tentacula which contains the two largest aceta- 
bula. This orsan is sinewy, as &r as the middle of the ten- 
taeulnm, and ti&ey say that it is all inserted into the nostril 
of tiia female. 
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2. The sepia and K ligo swim about coiled together in thia 
way, and with their mouths and tentacula united, they swim 
in contrary directions to each other. They achipt the or<^;ui 
called the nostril of the male to the similar organ iu the 
female ; and the one swims forwards, and the other baclv- 
warda. The ova of the female are produeed in the part 
called the physeter, by means of which some persons say 
that they copulate. 

Chapter VI. 

1. The malacostraca, as the carabi, astaci, carides, and such 
like pfM-t'nrm the act of intercourse like the retromingent 
animais, the one lying upon its back, and the other placing 
its tail upou it. They copulate on the approach of spring, 
near the land; for their sexual intercourse has often been 
observed, and sometimes when the ligs begin to ripen. 

2. The astaci and the carides perform tlie act in the same 
manner; but the carcini approximate the fore part of their 
bodies to each other, and adapt also the folds of their tails to 
each other. First of all, the smaller carcinus mounts from 
behind, and when he has mounted, the greater one turns 
on its side. In no otlier respect does the female dilJer 
from the male, but that the tail, which is folded on the 
body, is larger and more distant, and more thick set with 
appendages : upon this the ova are deposited, and the excre- 
ment ejected. ^Neither sex is furnished with an intromitttnt 
organ. 

Chapter YII. 

1. I7»f SECTS approach each other from behiud, and the 
smaller one subsequently mounts upon the larger. 'Vhe 
male is always the smaller. The female, which is below, 
inserts a meniher into the male, which is above, and not the 
male into the female, as m other animals. In some kinds 
thitf organ appears large in proportion to the size of the 
body, especially in those that are small, in others it is less. 
The organ may be plainly discerned if two Hies are sepa- 
rated while in the act of coition. They are separated from 
each other with difficulty, for the act of intercourse in such 
animals occupies a long time. This may be plainly discerned 
by common observation, as in the fly and cautharis. 

2. AR adopt the bamc method, the liy, cantharis, tip oil' 
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dyla\ pbalangium, or any other insect that copulates. All 
the phalangia that spin a web unite in the following manner. 
The female di'aws ahlament from the middle of the web, and 
then the male draws it back again, and this they do a great 
many times till thev meet, and are united backwards, for 
this kind of copulation smtn t hcmi on account of the size 
of their abdomen. The copuiatioii of auimalB is accom- 
plished in this jnaouer. 

Ohaptxb VIII. 

1. All animals have their proper season and age for coition ; 
the nature of most creatures requires them to have inter- . 
course with each other when winter is turning into summer. 
This is the spring season, in which all aiiiinals with wings, 
feet, or fins, arc incited to coition. iSome copulate and pro- 
duce their young in the autumn and winter, as some aquatic 
and winged creatures. Mankind are ready at all seasons, 
and so are many other animals which associate with man ; 
iMs arises from greater warmth, and better food, and is 
usual among those which sre pregnant only for a short time, 
as the hog, dog, and those birds which have frequent 
broods. Many animals appear to adapt the season of coi- 
tion to that which thej consider the best for the nurture of 
their yoimg. 

2. Among mankind the male is more disposed for sexual 
intercourse in the winter, and the female m the summer. 
Birds, as I have observed, generally pair in the spring and 
summer, except the halcyon. This bird hatches its young 
about the time of the winter solstice. Whereupon fine days 
occurring at this season are called halcyon days, seven before 
the solstice and seven after it. As Simonides also writes 
in his poems, <<as when in the winter months Jupiter pre- 
pares lourteen days, which mortals call the windiest season, 
the sacred nurse of the variegated halcyon.'* 

3. These fine days take place wherever it happens that 
the solstice turns to the south, when the pleiades set in the 
north. The bird is said to occupy seven days in building 
its nest, and the other seven in bringing out and nursin^^ 
its young. The halcyon days are not always met with in this 

^ A beetle Uving at the roots of treee^ Ganbus* 
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country at the time of the solstice, but they always occur in 
the Sicilian Sea. The halcyon produces five eggs. 

4. The fethuia and the iarus hatch their young amonp^ the 
rocks on tlio sea side, and produce two or three, the iaru3 
during the yammer, and the a^thuia at the beginninfi^ of the 
epriiig, immediately after the equinox ; it set-s upon its eggs 
like other birds ; neither of these kmda conceal themseives. 
The halcyon is the rarest of all, for it is only seen at the 
season of the settiug of the pleiades, and at the solstice, and 
it first appears at seaports, flying as much as round a ship, 
and immediately vanishing away. Stesichorus also speaks 
of it in the same manner. 

6. The nightingale produces her young at the beginning 
of summer. She produces five or six eggs. She conceals 
her^eli from the autumn to the beginning of spring, luaccts 
copulate and produce their young during the winter when- 
ever the days are fine, and the wind in the south, at least 
such of them as do not conceal themsdTes, as the fly and 
ant. Wild animalB produce their young once a year, unleaa^ 
like the hare^ they breed while they are nursing their young. 

Chapt£B IX* 

1. EiBH also geneially breed once a year, as the chytL All 
those which are caught in a net are called ehjH ; the thyn- 
nuB, palamis, cestreus, ehalais, colias, chromis, psetta, and, 
such like, the labraz is an exception, for this alone of them 
all breeds twice a year, and the sc cond fry of these are much 
weaker. The trichias^ and rock fish breed twice, the triglais 
the only one that breeds three times a year. This is shewn 
by the fij, which appear three times at certain places. 

2. The Bcorpius breeds twice, and so does the sargus, in 
spring and autumn, the salpa once only in the spring. The 
thynnis breeds once, but as some of the &j are produced 
at first, and others afterwards, it appears to breed twice. 
The first fry makes its appearance in the month of Decem- 
•ber, after the solstice, the second in the spring. The male 
thynnis is different from the female, for the female has a fin 
under the abdomen, called aphareua, wliich the male has not. 

3. Among the selachea, the riiine alone breeds t^viee in 
the year j at the beginning of the autumn^ and, at the period 

* Glapea Sprottufl» 
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of the setting: of the Pleiades. The young are, however, better 
in the autu mn. At each breeding season it produces seven or 
eight. Souw of the galei, as the asterias, seem to produce 
their ova twice every month, liiid axuaeci ii'um uil the ova 
not being perfected iitonce. 

4. Some tish produce ova at all seasons of the year, as the 
muraena: for this fish produces many ova, and the fry 
rapidly increase in size, as do those also of the hippurus,^ for 
these, from being very Bmall, rapidly increase to a ,great 
aisse ; but ^ munBOua produces young at all 8e9flonB, the 
bippums in the spring. The smyros differs from the mu- 

for tbe muraena is tbronghout yariegated and weak. 
The smyrns is of one colour, ana strong ; ito colour is that 
of tbe pine tree, and it has teeth both internally and ex« 
temally. They say that these are tbe male snd tbe female^ 
as in others. These creatures go upon tbe land, and are 
often tateh 

5. The growth of all fish is rapid, and not the least so in 

tbe coracinus among small fish. It breeds near the land, 
in thick places full of seaweed. The orphos also grows 
fapidly. The pelamis and tbynnus breed in Fontus, and 
nowhere else. The cestreus, chrysopbrys, and labraz, breed 
near the mouths of rivers. Tbe orcynes and scorpides, and 
many other kinds, in the sea. 

6. Most fish breed in March, April, and May ; a few 
in the autumn, as the salpe, sargus, and all the others of 
j^bis kind a little before tbe autumnal equinox; and tbe 
naroe and rhine also. Some breed in the winter and summer, 
as I before observed, as the labrax, cestrens, and beloua in 
the winter ; the thynnis in June, about the summer sol- 
f?tice ! it produce?, as it were, a bnc^, contniniug many 
minute ova. The rliyas also breeds in the summer. The 
cholnncs annmp: the cestraDi bec^in to breed in the month of 
December, and bo does the sargus, the myxon, as it is 
called, and the cephalus. They go with yuiini]^ thirty 
days. 8ome of the cestrei do not originate in cojition, but 
are produced from mud aiKl biand. 

7. The greater number of them contain ova in the 
sprin"!', but some, as I observed, in the summer, autumn, 
^uid winter. But this does not take place in all alike^ 

^ CoiyphoBUA hippurufl. 
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nor Bingly, nor in every kind, as It does in most fish 
which produce their yonng in the spring: nor do they 
prodooe as many ova at other sesscns. But it must 
not escape our notice, that as different countries make a 
great difference in plants and animals, not only in the habit 
of their body, but also in the frequency of their sexual in.^ 
tercourse and production of young; so different localitieB 
make a great difference in fish, not only in their size, and 
habit of their body, but in their young, and the frequency 
or rarity of their sexual intercourse, and of their orapring 
in this place or that. 

Ohapteb X. 

1. The malacta breed in the spring, and first of all the manue 
sepia, though this one breeds at all seasons. It produces 
its ova in fifteen days. When the ova are extruded, the 
male follows, and ejects his ink upon them, ^vhen they be- 
come hard. They go about in pairs. The male is more 
variegated than the female, and blacker on the back. The 
sexes of the polypus unite in the winter, the young are pro* 
duced in the spring, when these creatures conceal themaelTeB 
for two months. It produces an ovum like long hair, similar 
to the fruit of the white poplar. The fecundity of this animal 
is Ter^' great, for a great number of young are produced 
from its ova. The ii^e differs from the feimde in having a 
longer head, and the part of the tentaculum which the £h- 
en&en call the penis is white. It ininibateB upon tiie ova 
it produces, so that it becomes out of condition, and is not 
sought after at this season. 

2. The purpurae produce their ova in the spring, the 
ceryx at the end of the winter; and, on the whole, the 
testacea appear to eoutain ova in the spring and autumn, 
except tlie eatable echini. These principally produce their 
young at the same seasons, but they always contain some 
ova^ and especially at the full and new moon, and in fine 
weather, but those which live in the Euripus of the Pyrrh»i 
are better in winter. They are a small kind but full of ova. 
AU the cochlea appear to contain ova at the same season. 

Chafteb XL 

1. The undomeeticated birds, as it was observed, generally 
pair and breed once a-year. The swallows and cottyphus 
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breed twice, "but the first brood of the cottyplmst is killed 
by the cold, for it is the eiirliest breeder of all birds. It 
is able, however, to briniz: up tl\o other brood. But the 
domestic birds, and those capable of domestication, breed 
frequently, as pigeons durini^ the whole summer, and do- 
mestic fowl*?. For these birds have sexual intercourse, and 
produce eggs all the year round, except at the winter 
solstice. 

2. There are many kinds of pigeons, for the peleias and 
peristera are different. The peleias is the smaller, but 
the peristera is more readily tamed. The peleias is black 
and small, and has red and rough feet, for which reason 
it is never domcsticaled. The phatta is the largest of 
the tribe, the next is the oenns, which is a little larger than 
the peristera, the trygon is the least of all. If the peristera 
is supplied with a warm, place and appropriate food, it will 
breed and bring up its young at any season of the year. If 
it is not properly supplied, it will only breed in the summer. 
Ita young ones are best during the spring and autumn, 
those produced in tited hot weather in Bunimttr axe the worst* 

OfiAf X£& XIL 

1. Andials also differ m the age at which sexual inter- 
course commences. For in the first phu» the period at 
which the spermatic fluid begins to be secreted, and the age 
of puberty is not the same, but different ; for the young of 
all animals are barren, or if they do possess the power of 
reproduction, their offspring are weak and small. This is 
yeiy conspicuous in mankind, and in viviparoas quadrupeds 
ana birds, for in the one the offspring, in tlie other the 

r, are small. The age of puberty is nearly the same iu 
individuals of each kind, unless any alteration takes 
place, either as ominons, or from an injury done to their 
nature. 

2* In men this period of life is shown by the change of 
Toice, and not only by the size but by the form of the 
pudendum and of the breasts in women, but especially by 
the growth of hair on tlie pubes. The secretion of tho 
spermatic Ihiid commences about the age of fount on, tlie 
power of reproduction at l\veiit\ -one. Other animals have 
no hair ou the pubes^ ior some hme no hair at all, and 
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others liave none upon their under side, or less than on 
their upper side, but the change of the voice is conspicuous 
in some of them. And in others different parts of the body 
signify the period of the formation of the semen, and of the 
power of reproduction. 

d. In almost all aoimals the Yoice of the finale and of 
the yonng is more acute than that of the male and the older 
animah^or eyen the stags have a deeper roice than their 
females. The males utter their cry at die season of copula- 
tion, the females when they are alarmed. The yoice of the 
female is short, that of the male longer. And the barking of 
old dogs is also deeper than of young ones, and the yoice of 
the horse also yaries. The females utter a little small- cij 
as soon as they are bom, and the males do the same, but 
their yoice is deeper than that of the female, and as they 
grow older, it still increases. When they are two years 
old, and reach puberty, the male utters a great deep voice, 
that of the female is greater and dearer than it was at first ; 
this continues till they are twenty years old at the outside, 
and after that the yoice, both of the male and female, be- 
comes weaker. 

4. For the most part, then, as we obseryed, the voice of 
the male differs from that of the female in depth, in those 
imiTnft.1g which utter a lengthened sound. There are, how- 
eyer, some exceptions, as oxen; for in these animals the 
voice of the female is deeper than that of the male, and the 
yoice of the calf than that of the full-grown animal ; where- 
fore also in the castrated animals, the voice changes the 
other way, for it becomes more like that of the female. 

5. The following are the ages at wliich animiils acquire 
the power of repruduction. The sheep and goat arrive at 
puherty within a year after they are born, and especially 
the goat, and the males as well as the femaleSj but the off- 
spring of these males and of the otlicj-s is different. 
!For the males are better the second year t han when they 
become older. In hogs, the male and female unite at eight 
months old, and the female produces her young when she is 
a year old, for this agrees with the period of gebtation. 
The male reaches puberty at eight months old, but his off- 
eprmg are useless till he is a year old. But these periods, 
as we have said, are not always the same, for swine wiU 
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BometimeB copulate when they are four months old, so as to 
lunre young and nurse them at six months old, and boaiw 
sometimes reach puberty at ten months old^ and continue 
good to three years old. 

6. The bitch reaches puberty within a year after birth, 
and so does the dog, and sometimes this takes place at 
the end of eight months, but more frequently in the 
male than in the female. The period of gestation is 
sixtr days, or one or two, or perhaps three days more, but 
never Ilbs than sixty days, or it" they produce young in a 
less tii!ie, it never comes to perfection. The bitch is ready 
lor sexual intercourse again in mx months, but never sooner. 
The horse reaches pnbertj'- in both sexes at two years old, 
and is capable of reproduction, but its oiispring at that age 
are small and weakly. For the most part, sexual inter- 
course begins at three years of age, and the colls continue to 
improve from that period till they are twenty years old. 
The male is useful till he is thirty years old, so that he can 
beget during almost the whole of his life, for the horse 
generally lives five-and- thirty years, and the mare more than 
forty, and a horse has been kuowu to live seventy-live years. 

7. The ass reaches puberty in both sexes uL the age of 
thirty months ; they rarely, however, produce young till 
they are three years, or three years and sii months old. 
But it has been known to be pregnant and bring up its 
young within the year. The cow also has been known to 
produoe young snd rear it within the yesr after birth, which 
grew to the ordinary size, and no more.^ 

8. These sre the periods of puberly in these animals* 
The seTentieth year in. man» ana the fiftieth in woman, 
is the latest period of reproduction, and this happens 
rarely, for only a &w hare bad children at this time of life. 
Sixty-fiTe is generslly the boundary in one sex, and forhr- 
fl?e in the other. The sheep produces young till it is eight 
yean old, and, if well treated, until it is eleven, though the 
act of copulation is continued in both sexes during the 
whole period of life. 

9. Fat goats are rarely productiTe. wherefore they com- 
pare barren vines with * barren goats, but they are pro- 

1 lliis pvobablv means to suoh a sise as might be expected from 
the eazly age of uie parent*** 

Z 
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ductive when they are lean. The rams copulate with the 
old sheep first, but they do not fi>llow after the younger | 
and the younger, as I before obserred, produce a emaUer 

offspring than the older. 

10. A wild boar will beget till he is three years old, 
but the progeny of Met animals is inferior $ for be has 
not the same power or strength. He generally goea to the 

' female when full of food, and without having been to 
soother female, or, if not, the act of coition is of shorter 
duration, and the progeny smaller. The sow produces tlie 
smallest number of pigs at her first litter, but at the second 
they are more flounshing. She also producer young when 
old, but the act of coitiou is longer. At fifteen years old^ 
she no longer produces young, but becomes fierce. 

11. If well-fed, she will be more n^ady for seTual in- 
tercourse, whether youn<^ or old ; and, it" lapidiy i'attened 
when pregnant, she has lens milk after pai'turitiou. Ah 
regards the age of the parent, the youiit? of those in the 
prime of their age are the best, and those tliat are bom at 
the beginning of winter. The worst are tho^e borti in the 
summer, for they are small, and thin, and weak. If the 
male is well fed, he is ready lor sexual intercourse at all 
seasons, by day as well as by night ; but if not well fed, ho 
is most ready in the morning, and as he grows old, he be- 
comes lees disposed for it. as was said before. And it fre- 
quently hiippona that those which are impotent, tlirougli 
age or weakness, and cannot copulate readily, wiii approach 
the female as she lies down tired with long standing. The 
sow generally becomes pregnant when she hangs down 
ber ears in her heats ; if she is not pregnant, she becomes 
Heated a^ain. 

12. Bitebea do not eopulate during tbe wbole of tbeir 
lifOi but only to a certain period. Tbeir coition and pr^« 
nancy generally takes nlace till tbey are twelve yeara old, 
but bofcb males and lemalea bare been known to perCbrm 
tbe act of eoition at eighteen and eren twenty yean of 
age ; but old age takes away from both sexes tbe power of 
reproduction, as in other animals. 

13. The camel is retroningent, and performs the act of 
mtercourse in the manner already described ; the period of 
its eoition ir Arabia is in the month of September; the 
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female gooB wxtii young twelve monlihi, and produces one 
foal, for the animal is one of thoae which produce but 
one. Both tiie male and female amve at puberty at the 
age of three yeani» and the female is ready for the male 
again at the oul of a year after parturition. 

14. The elephant arnyes at puberty, the earliest at ten 
years of age, the latest at fifteen, akid thie male at five or six 
years old. The season for the intercourse of tiie sexes is 
in the spring: and the male is ready again at the end of 
three years, but he never touches a^ain a female whom he 
has once impregnated. Her period of gestation is two years, 
and then she produces one calf, for the elephaiit belongs to 
the class of animals which have but one young one at a 
time. The young one is as large as a calf of two or three 
months old. This, then, is the nature of the sexual inter- 
course of those animals wliich perform this function. 

CUAPTEE XIII. 

1. We must now treat of the mode of reproduction, both of 
those animals which use sexual intercourse, and those which 
do not J and, first .of all, we will speak of the tefc^tnci a, for 
this is the only entire class which is not reproduced by 
sexual intercourse. The purpurae collect tog:^ ther in the 
spring, and produce what is called their nidameiital capsules 
(melicera), for it is like honey-cuiub, though not so deeply 
cut, but, as it were, made up of the white ^ods of vetches. 
These capsules have neither opemug nor perforation, nor are 
the purpuras produced from them ; but both these and other 
testacea are produced from mud and putrefaction. But 
this substance is an excrementitious matter both in the pur- 
pura and the ceryx, for these last also produce similar cap- 
bules. 

2. The testacea which produce these capsules are gene- 
rated in the same way aa the rest of their class, but more 
readily when there arc homogeneous particles pre-exji^tmg 
among them , for, when they deposit their nidamental cap- 
sules, they emit a clammy mucus, from which the scales of 
the capsules are formed. When all these have been depo- 
sited, they emit upon the ground a sort of chyle, and siniall 
purpone spring up upon the same spot and adhere to the 
urger purpurs^ though some of these can hardly he dis- 
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tinguisked by tiieir form. But if they are taken before 
the breeding season, they will sometimes breed in the 
baskets, not indeed sajwhere, but they collect together 
like they do in the sea, and the nsrrow limits of their place 
of captivity make them hang together like bunches of fruit. 

3. There are many kinds of purpurae, some of wliich are 
large, as those which are found near Sigeum and Lectum ; 
and others are small, as those in the Euripus and on the 
Carian coast. Those found in gulfs arc large and rough. 
Most of them contain ii black pigment; m others it is red, 
and the quantity of it small. Home of the largest weigh 
as much as a mma. Near the shore and on the coast they 
are small, and the pigment is red. Those which are natives 
of the north eyntain a black pigment^ in those of the south 
it is red, generally speakinc^. 

4. They are taken m the spring, about the time that they 
deposit their capsules, but they are never taken during the 
dog-days, for then they do not feed, but conceal themselves 
and get out of the way. The pigment is contained between 
the mecon and the neck. The union of these parts is thick, 
and the colour is like a whit« membrjme ; this is taken 
away. When this is bruised, the pigment wets and stains 
the hand. Something resenibluig a vein passes through it, 
and this appears to be the pigment; the nature of the rest 
resembles alum.* The pigment is the worst at the period of 
depositing their nidamental capsules. 

o. The small ones are pounded up, shells andall, for 
it is not easy to. sepsnite i^em. ; but tibtey separate the 
larger kinds from the sh^s, «nd then extract the pig- 
ment. For this purpose the mecon is divided nom 
the neck, for the pi^ent lies sbove the part ealled the 
stomachy and when Ais is taken away, they are divided, 
asunder. They are careful to bruiee them while aliye, for 
if they die before they are cut up, they vomit up the pig- 
ment ; for this reason they keep them iu the baskets tOl 
a sufficient number is colle&ed, and there is time to procure 
the pigment. 

6. The ancients did net let down or &8ten any basket-net 
to their baits, SO that it often happened that the purpura 
Mi o£^ as they were drawn up $ but at the present time the/ 

> BndenUy a cornipt xeodingi 
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lue basket-nets, in order that if the purpura olioiild ML off, 
it may not be lost. They are most likely to fall off when 
full, but wliea empty it is difficult to draw tbem from 
the bait. These are the peculiarities of the purpura. The 
nature of the ceryx is the same as that of the purpura, and 
fio are their seasons. 

7. They both have opercula, and so have all turbinated 
aheU-fish, from the period of their birth. They feed by f<«e- 
ing out their tongue, as it is called, beneath the operculum : 
the purpura has a tongue luger than a finger, with which it 
feeds upon and pierces the conchyli% and eyen the shells of 
its own species. Both the purpura and the ceryx are long- 
lived, for the purpura lives six years, and its annual increase 
is seen in the divisions on the helix of its shell. 

8. The ■niya aho deposits nidamental capsulea ; those 
which are called iimnostrea are the first to oriiriuate in 
muddy placef^, but the conchsD, chemae, soiens, and pectens 
find their subsistence in sandy shores ; the pronsB grow up 
from their byssus both in sandy and muddy shores. The 
pinna) always contain a |n*nnophylax, either like a small caris 
or cancer, and soon die when thiri m extracted. On the whole, 
all the testaceaare produced Bpoutaneously in mud, different 
kinds originating in different sorta of mud ; the ostrea is 
found in mud, the conchaB and others that have been men- 
tioned in sand. The tethya, balanus, and others which live 
on the surface, as the patella and nerita, originate in holes 
in the rocks. All these reach maturity very soon, espe- 
cially the piifpui'ie and pecLena, fur they are malui'ed m one 
year. 

9. Very small white cancri are produced in some of the 
testacea, especially in the myas that inhabit muddy places, 
and next to this in the pinn» those which are called pip^o- 
tetm ; they occuir also in the pectens and Iimnostrea. These 
Animfilft apparently never grow ; and the fishermen say that 
they are produced at the same time aa the creatures theT 
inhabit. The pectens disappear for some time in the san^ 
and so do the purpune. The ostrea (bivalTes) are produced 
in the manner described) for some of them originate in 
ehallow water, others near the shore, or among rocks^ or in 
rough hard places, or in sand; and some have the power 
of locomotion^ others have not* 
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10. Among those that are not locomotive, the pinn» are 
fixed ; the smens and conch® remain on one bdo^ though 
not fixed, and do not Burrive aeparation from tbeir home. 
The nature of the arter^ is so hot^ that if it ia captured 
immediatelj after Bwallowing anything, its food is found 
digested ; and they say that it is very troublefloine in the 
PyrrhtMn EuiipoB.^ Its fonn ia like the paintiT^gi of a 
star. The creatureB called pneumones are spontaneoiifilj 
produced. The Bhell which painters use ia very thich^ and 
the pigment is produced on the outside of the shell; tiiey 
are principally found in the neighhourhood of Caria. 

11. The cardnium also originateB in earth and mud» and 
afterwards makes its way into an empty shell, and wli^ it 
grows too large for that, it leayee it for a larger one, as the 
ihell of the nerita, strombus, and such like ; it frequently 
occurs in the small ceiyx. When it has entered the sheu, 
it carries it about and lives in i1^ except that as it grows it 
migrates into a laaiger sheE 

Chapteb XIY. 

1. The nature of tlie testacea is the same as that of crea- 
tures without shells, as the cnida?^ and sponf^^es, which inha- 
bit the holes in rocks. There [ire two "kinds of cnidse, soma 
which live in holes in the rock a, and cannot be separated 
from them, and other Bilgrating species which live iipouthe 
smooth Hat surface of the rocks. (The patella also is free 
and locomotive.) In the interior of the sponges are found 
the creatures eaiied pinuophylaces, and the interior is closed 
with a net like a spider's web, and small fish are captured 
by opening and closmg this web, for it opens as they ap- 
proach, and closes upon them when thej have entered. 

2. There are three kinds uf sponges ; one of them is thin, 
the other is thick, and the third, which is called the 
Achillean sponge, is slender, compact, and very strong ; it 
is placed beneath helmets and thigh-pieces, for the sake of 
deadening the sound of blows ; this kind is very rare. , .Among 
the compact kinds, those which are very hard and rough are 
called tragi. They all grow upon the rock or near the 
shore, and obtain their food &om the mud. This iB erident, 
ioT thej are full of mud when tiiej are captured. This ia 

} 8tar-fi9h. * Actinia. 
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tlie case with all other fixed things, that they deriTe their 
food from the spot to which they are attached. 

8. The compact species are weaker than those which are 
thin, because their point of attachment is smaller. It is 
aiffirmed that the spouge possesses sensation; this is 
a proof of it» that it contracts if it perceives any pur* 

Sose of tearing it up, and renders the task more difficult, 
'he sponge does the same thing when the winds and waves 
are violent, that it may not lose its point of attachment. 
Tbexe are some persons who dispute this, as the natives of 
Torona. The sponge is inhabited by worms and other living 
creatures, which the rock-fish eat when the sponge is torn 
up, as well as the remainder of its roots. But if the sponge 
is broken off, it grows again, and is completed from the por* 
tion ttat IB left. 

4. The thin sponges are the largest, and thej are most 
abundant on the Lycian coast; the compact sponges 
tote softer, and the Achillean are more haroh thui the 
others. On the whole, those that inhabit deep pkces with 
a mild temperature aie the softest, for wina and cold 
weather harden them, as they do other growing things, and 
stop their increase. For this reason the sponges of the 
Hellespont are rough and compact; and, altogether, those 
beyond MaLe% and those on this side, diiter in so i ' tness and 
hardness. 

5. Neither should the heat be very great, for the sponge be- 
comes rotten, Like phmts, wherefore those near the shore are 
the best, especially if the wat^r is deep near the land, for the 
temperature is moderated by the depth. VV hen alive, before 
they are washed, they are black. Their point of attach- 
ment is neither single nor dispersed over the whole surface, 
for there are empty passages Detween the points of attach- 
ment. Something like a membrane is extended over their 
lower part, and the attachment is by several points ; on the 
Tipper part are other closed passages, and four or five which 
are apparent. Wherefore some persons say that these are 
the o^ans by which thev take their food. 

6. There is al so another Rpeciea called aplysia, because it 
cannot be washed. This ha^i very large passages ; but the 
other parts of the substance are quite compact. When cut 
open it is more compact and smooth than the sponge, and 
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the whole is like a lung ; of all the sponges this one is con- 
fessed to have the most sensation, and to be the most 
enduring. They are plainly seen in the sea near the sponges, 
for the other sponges are white as the mud settles down 
upon them, but these are always black. Thia m the mode 
of production m Bpoiigeti and testacea. 

1. Akokg the malACOfltraca the carabi are impregnated ij 
MKual iDtercoune,/ and contam their ova during three 
months, May, June, and July. Ther afterwards deposit 
them upon we hollow part of their tolded tail, and their 
ova grow like worms. The same thing takes place in the 
malacia and oviparous fish, for their ova always grow. 

2. The ova of the carabi are sandy, and divided into 
eight parts ; for a cartilaginous appendage, round which the 
ova are attached, is united to each of the opercula at their 
junction with the side ; and the whole resembles a bunch of 
grapes, for eveiy one of the cartilaginous appendages is frOi^ 
quently subdivided, and the divisions are apparent to anj 
one wno will separate thern^ but when first seen thej 
appear to be united* Those ova which are in the centre 
are larger than those which aie contiguous to the perfoTation« 
and the last are the least. 

3. The smallest ova are as large as millet ; the ova are 
not continuous with the perforation, but in the middle. 
Por two divisions extend on each .side, i'rom the .tail 
and from the thorax, and this is also the line of junction for 
the opercula. The ova, which are placoil at the side, cannot 
be eiicloHed, unless the extremity of the tail is drawn over 
them ; this, however, covers them like a lid. 

4. The female, in depositing her ova, appears to collect 
them on the cartilaginous appendages hy niefma of 
the broad part of the folded tail. She produces them 
by pressing with her tail and bendiug her body. These 
cartilaginous processes at the season of oviposition in- 
crease in size, in order to become appropriate recep- 
tacles for the ova. The ova are deposited on these pro- 
cesses, as those of the sepia are deposited upon broken 
pieces of wood or au}' thing tioating in the bea. Xliifi tiiu 
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manner of depotsiting them ; but after they have been 
ripened twenty days, they are cast olT altogether in a m&BSf 
as they appear wlien separated from the parent ; in iii'teeu 
days, at the outside, the caralu are produced iroin these ora, 
and they are often taken loss than a tin^^'er's length. The 
ova are produced belore Arcturus, and alter Arcturus the/ 
are cast oiY. 

5. The cyphae airioug the carides contain their ova about 
four mouths. The carabi are found in rough and rocky places, 
the astaci in thme that are smooth ; but neither of them 
inhabit mud. lor this cause tbe astaci are found in the 
HeUeapont and near Thasus ; the carabi in the neighbour, 
hood of Sigeuni and Alhos. iMslieruien, when they pursue 
their calling in the open &ea, distinguish the rough and 
muddy places by the nature of the shore, and other signs. 
In the spring and winter they come near the shore ; in sum- 
mer time they go into deep water, sometimes for the sake of 
immthy and eometimes for the cold* 

'6. Those called arcti' hreed nearly at the tame time as the 
carabii wherefore they are moat excellent in winter and in 
epring before the breeding aeaeon, and thej are worst after 
they have deposited their ova*. They change their shell in 
the spring, like the serpent, which puts off its old age, as it 
is called. Both the caa^bi and the cardni do this when they 
are vouug, as well as afterwards. All the carabi are long* 
lived. 

Ghaptbb XYI. 

1. The malacia produce a white ovum after sexual inter- 
course ; in the course of time this becomes sandy, like that 
of the testacea. Tlie polypus deposits its ova in holes or 
pots, or any other hollow place ; the ovum is like bunches of 
the wild Tine and of the white poplar, as was observed 
before ; when the ova are produced they remain suspended 
from the hole in which they were deposited: andtne ova 
are so nnmerons, that when taken out they will fill a vessel 
much larger than the head of the polypus in which they 
were contained. 

2. About fifty days afterwards the young polypi burst the 
^[gs and escape, like phalangiay in great numbers. The par- 
ticular shape of each amb is not distinct, though the general 

^ Ptehapii Omoer splnotiisimui. 
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form is plain. Many of them perish from their small size 
and debility. Some have been observed so amull tliat they 
could not be distinguished, unless they were tuuched, when 
they were seen to move. 

8. The sepia also deposits eggs, which resemble large, 
black, myrtle seeds. Tb^ are united together like a bunch 
of fruit, and are endosal in a substance which preTents 
them from separating readily. The male emits nis ink 
npon them, a mucous fluid, which causes their slippery 
appearsnce. The o^a increase in this wav ; and when first 
produced they are white, but when they haye touched the 
mk they become large and black* When the young sepia, 
which is entirely formed of tiie' internal white of the ovum, 
18 produced, it makes its way out by the rupture of the 
membrane of the ovum. 

' 4. The ovum which the female first produces is like hail, 
and to this the young sepia is attached by the head, as birds 
are attached to the luidomea. The nature of the umbilical 
attachment has never been obseryed, except that as the sepia 
increases the white always becomes less, and at last entirely 
disappears, like the yolk of the eggs of birds. 

5. The eyes are at first very large in these as in other 
animals, as in the diagram. Theomm is seen at A, the eyes 
at B and G, and the embiyo sepia itself at B. The female 
contains ovn during the spring. The ova are produced in 
fifteen days ; and when the ova are produced they remain 
for fifteen days longer like the small seeds of grapes, and 
when these are ruptured the young sepias escape from the 
inside. If a person divides them before they have reached 
maturity, the yoiuif:^ sepias emit their foeces and vary in 
colour, and turn from white to red from alarm. 

6. The enistaceans incubate upon their ova, which are 
placed beneath them ; but the polypus and sepia and such 
like incubate upon tlieir ova wherever they may be depo- 
sited, and especially the sepia, for the female has often been 
observed witn her abdomen upon the ground, but the female 
polypus has been observed sometimes placed upon her ova, 
and sometimes upon her mouth, holding with her tentacula 
over the hole in which the ova were deposited. The sepia 
deposits her ova upon the ground among fuci and r^ds, 
or upon any thing thrown in the water, as wood, branches. 
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or Btones ; and the fishermen are careful to place branches 
of trees in the water. Upon these they deposit their long 
and uiiittid ova like brauches of fruit. 

7. The ova are deposited and produced by repeated 
exertion, as ii" thi; parturition were accompanied with pain. 
The teuthis oviposits in the sea. The ov;i, like those 
of the sepia, are united together. Both the teuthus and 
sepia are short-lived, for very few of them survive a year. 
The same is the case with the polypus. Each egg produces 
one small sepia, and so also in the teuthis. The male teuthus 
diffisis from the female ; for if the hair (branehia) are drawn 
iisidet the fmale will be seen to have two red snbstauces 
]]]c6 mamnuB, which the male does Bot poisesa. The sepia 
iOso has the same sexual distinetioii, and is more vari^ated 
than the female, as I observed before. 

Chaptee XVII. 

1. It has already been observed that the male insects are 
less than the female, and tliat the male mounts upon the 
female ; and the manner of their sexual intercourse has been 
described, and the difficulty of separating them. Most ot 
them produce their young very soon after sexual intercourse. 
^11 the kinds except some psychas (butterflies and moths) 
produce worms. These produce a hard substance, like the 
Bced of the cneciia,^ which is fluid within. From the worm 
an animal is produced, but not i'vam a portion of it, as if it 
were an ovum, but the whole grows and becomes an articu- 
lated animal. 

2. Some of them are produced from siiiiiliir animals, as 

Ehalangia and spiders from phalaneria and spiderd, and atte- 
ibi,* locusts, and grasshopperd. Others do not originate in 
animals of the same species, but their production is sponta- 
neous, for some of them spring from the dew which falls 
upon plants. The origin of these is naturally in the spring, 
though they often, appear in the winter, if fine weather and 
south winds occur for any length of time. Some originate 
m rotten mud and dung; and others in the fro^ w^ of 
plants or in dry wood ; others among the hair of animala, or 
m their flesh, or excrements, whether ejected, or still eiist* 
ing in the body, as those whidi are called helminthes. 

* Ctotfatrus tinotoiiui, splint of the tiuitle kindi Ii> and S. 

* Thd larra of soma spooiat. 
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3. There axe three kinds of these, the flat worms, the 
round worms, and those which are called ascarides. IVoin 
these creatures nothing is produced ; but the broad worm 13 
attached to the intestine, and produces something like the 
seed of the colocynth, and this is used by physiciAos a,s a 
proof of the presence of the wurm. 

4. Butterflies are prodaced firom caterpiUan ; and these 
originate m the leavea of green plants, especially tlie ilii^ 
phuius, which some persona call cramhe. At first they are 
•maUer than millet, afterwards they grow into little worms, 
in three davs they become small caterpillars, afterwards they 
now and become motionless, and change their form« m 
tins state the ereatnre is called chrvsans. It has a hard 
covering, but mores when- it is touched. They are united 
to something by weblike processes, and hare no mouth nor 
any other visible organ. After a riiort time the covering is 
burst, and a winged animal escapes, which is called a but- 

5. At first, while in the caterpillar state, they take food 
and evacuate foeces, but in the chrysalis state they do nei- 
ther. The same is the case with all other creatuns which 
originate in worms, and those which produce worms after 
eexual intercourse, or eren without this process; for the 
offspring of beeS| anthren®, and wasps, while they are young 
worms, consume food and evacuate excrement^ but when 
from worms they receive their conformation they are called 
xmnphsB, and neither feed nor evacuate, hut remain quiet in 
tneir covering imtil they are grown. They then make their 
escape by cutting through a place where the cell is fastened on. 

6. The peuia^ and hypera^ also are produced from a 
kind of campe (caterpillai) which make a wave as they 
walk, and as they advance bend the hinder extremity 
up to that which has preceded. The creature pro- 
duced always derives ita colour from tlie campe in winch 
it originates. A certain ^eat worm, wluch has as it were 
horns, and diifers from others, at its first metamorphosia 
produces a campe, afterwards a bombylius, and lastly 
a necydalus. It passes through all these forms in six 
months From this animal some women unroll and separate 
the bombycina (cocoons), and afterwards weave them. It is 

* Some species of larva. ' Geometnu 
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7. From the worms in dry wood the insects called carabi 
are produced in the same manner ; for at first they are im- 
moveable worms, and afterwards the carabi are proauced hy 
the rupture of their case. The crambidea originate in the 
plant called crambe, and these also have wings, and the 
pra8t)curides from the plant called prasum (onion). The 
OBstri are produced from the little flat creatures that are 
found on the surface of rivers. Wherefore also they con 
gregate in the p;reato?t numbers around the waters where 
Buch animals are found. The kind of pygolampis which 
has no winga originates in a small, black, hairy caterpillar. 
These undergo another change, and turn into the winged 



8. The emmdes originate in afleftrideB, and the ascarides 
originate in tne mud of wella and running waters which flow 
over an earfchy bottom. At first the decaying mud acquires 
a white colour, which afterwards becomes black, and miallj 
red. When this takes pkce, very small red creatures are 
seen growing in it like fuci. At fbst these move about in a 
mass, afterwards their coimeedon is ruptured, the creatures 
called ascarides are borne about in the water, after a few 
dajs they stand erect in the water without motion and of a 
hard texture, and subsequently the case is broken and the 
empis sits upon it until either the sun or the wind enables 



9. The commencement of life in all other worms, and in 
all creatures produced from worms, originates in the influ- 
ence of the sun and wind. The ascarides are produced in 
greater numbers, and more quickly, where the various 
matters are mixed together, as in the works conducted in 
the Megarian territory, for putrefaction thus takes place 
more readily. The autumnal season also is favourable to 
their increase, for there is less moisture at that time of the 
year. The crotones* originate in the agrostis, the melo- 
lontha^ 1 rom the worms which originate in the dung of oxen 
and asses. 

10. The cnnthari wliich roll up dimrr, hide themach es in 
it during the winter, and produce worms, which afterwards 

* ^ liekt. Aoanu rioiirat. 
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become canthari ; and from the worn^s whicli inhabit the 
oaprea,' winged ereatureB, like tliowe already mentioned, 
derive their existence, lilies originate in duns: which has 
been set apart, and those who are eniplovt d in this work 
strive to separate the remainder which i a nnxed together, 
for the/ saj that the dung m thuB broagkt to j^utref ac- 
tion. 

11. The orio^n of these worms is very small ; for first of 
all a rethn^ss id perceived, and motion commences, as if they 
were uniled together. The worm then again becomes still, 
afterwards it moves, and then again is immoveable. From 
this the worm is completed, and motion recommences under 
the action of the ton and wind. The myope ia poroduced in 
wood. The ofaodacnie^ from the metamorphoaiB of worauii 
whidi originate on the atalka of the cmnbe. The canthairia 
from wonna which dwell on the fig tree, apinm (pear tree), 
and piteh tree, for there are worms on all l^eae, and en the 
eynaeaatha** They aaeemble round airoiig smelling things 
becMiee they originate from them, 

12. The oonops springs from awcmn which originates in the 
tiiifik part of vinegar ; for there seem also to bewormB in tilings 
which are thefrrthest from putrefaction, as in snow which has 
laid ioT some time : for after having laid, it becomes red, 
wherefore, also, the wonna are such and hairy. Those in the 
snow in Media are large and white, and furnished with hnt 
little power of motion. In Cvpnu, when the manufacturem 
of the atone called chalcitiB bum it for many days in the 
fire, a winged creature, something larger than a great fi/i 
aa seen walking and leaping in the fire. 

18. The worms perish when they are taken out of the 
snow, and so do these creatures when taken from the fire. 
And the salamander shews that it is possible for some 
animal substances to exist in the fire, for they say that fire 
is extinguished when this animal walks over it. 

14. In the river Hvpanis in the Cimmerian Bosphorus, 
about the snirtmer solstice, capsules larger than grape-seed 
are floated down the river: when these are ruptured, a 
four-footed, winged cjeuture n^alces its escape, which jives 
and fiies about till the evening. As the aun desceuda, it 

> Vetches, legummous pltnta. * Oixysomda oknoei. 

* Perhaps the dog roM^ or sweei briar* 
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beoomes efliaciated, and is dead by sunset, haying lived hut 
one day ; for which cause it ia called ephemerum. Most 
smmala which spring from caterpillars or worms^ are first of 
all enclosed in a web, and this is their nature. 

15. The waspg which are called ichneumons, which are 
smaller than the otherfl, kill the phalantria, and carry them 
to a wall, or some other plaee with a hole in it ; and when 
they have covered them over with mud, they oviposit there, 
and the ichneiimon wa^ps are produced from them. Many 
of the coleoptera, and other small and anonymous creatures 
make little holes in tombs or wails, and there deposit their 
worms. 

16. The period of reproduction, from its commencement 
to its conclusion, is generally completed in three or four 
weeks. In the worms and woriu-iike creatures, three weeks 
are usually sufficient, and four weeks are usually enough 
for those which are oviparous. In one week from their 
sexual intercourse, the growth of the ovum is completed. 
In the remaining three weeks, thudc that produce by gene- 
ration, hatch and bring forth their ova, as iu the spiders, 
and such like creatures. The metamorphoses generally 
occupy three or four days, like the crisis of diseases. This 
is the mode of generation in insects. 

17. They die from the sbriTelling of their limbs, as large 
animals do of old age. Those which are fomished with 
wings hare these organs drawn together m autunm. The 
myopes die from an effiision of water in their eyes. 

Chaptbb XVIIL 

1» AiAi penKnui are not agreed as to the generation of beee^ 
for some say that they neither produce young, nor have 
sexnal intercourse ; but that they bring their young from 
other sources ; and some say that they collect them from 
the flowers of the calyntrus,^ and otliers from the flower of 
the calamus.^ Others again, say that they are found in the 
flowers of the olire, and produce this proof, that the swarms 
are most abundant when the olives are fertile. Other per- 
sons aflirm that they collect the young of the drones from 
any of the substances w e have named, but that the rulers 
(queens) produce the young of the bee^ 

^ HoneysQcklo, * £<eed. 
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2. There are two kinds of rulers, the best of these is red, 
the other black and variegated : their aize is double that of 
tke working beea ; the part of the body beneath the cincture 
ia more than half of the whole length : by some they are 
called the mother bees, aa if thev were the parents of the 
zest; and they argue, that unless the ruier is present^ 
drones only are produced, and no bees. Others affirm that 
they have sexual intercourse, and that the drones are malesy 
and the bees females. 

8. The other bees originate in the cells of tbe comb, but 
tiie rulers are produced in the lower part of the comb, six or 
seven of them separated, opposite to the rest of the pro- 
geny. The bees have a sting, which the drones have not .- 
the kings and rulers have a sting which they do not make 
use o^ and some persons suppose that they have none. 

CnAPTEK XIX. 

1. Theue are several kinds of bees, tlie best are small, round, 
and variegated : another kind is large, like the aiithrene : a 
third kind is called phor ; this is black, and has a broad 
abdomen : the drone is the fourth, and is the largest of aU ; 
it has no sting, and is incapable of work, for >vhieh reason 
peo])le often wrap something round their hivee, so that the 
bees can enter, hut the drDiu s, being larger, cannot. 

2. There are two kinds of rulers among bees, as I observed 
before. In every hive there are several rulers, and not a 
single one, for tte hive perishes if there are not rulers 
enougli (not that they thus become anarchical, but, as they 
say, because they are required for breeding the bees) ; if 
there are too many rulers they perish, for thus they become 
distracted. 

3. If the sprins^ is late, and droiigbt and rusts are about, 
the progeny its amall. When the weather [a dry, they make 
honey. When it is damp, their progeny multiplies ; for 
which reason, the olives and the swarms ot bees multiply at 
the same time. They begin by making comb, in which they 
place the progeny, which is deposited with their mouths, as 
those say who affirm that they collect it from eztemi)! 
sources. Afterwards they gather the honey which is to 
their food, during the summer and the autumn ; that which 
ia gathered in the autumn ia the best. 
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4. "Wax is made from flowers. Tbey brines the material 
of wax i'rom the dro[)j>ing8 of trees, but tbe honey falls from 
the air, principally iibuut the rising of the stars, and when 
the rainbow restd upon the earth. Generally no honey is 
produced before the rising of the Pleiades. We argue that 
wax is made, as I said, f rom flowers, but that the bees do 
not make honey, but simply collect that which falls ; for 
tiioee who keep bees find me oeUe filled with honey in the 
course of one or two days. In the autimin there are 
flowers enough, but the hees make no honeji if that whieh 
they have produced is taken away. But if one supply was • 
taken away, and they were in want of food| they wonld 
make more if they procured it from flowers. 

5. The honey becomes thick b^* ripening, for at first it is 
like water, and continues liquid tor some days, wherefore it 
never becomes thick if it is taken away daring ^t time. 
It requires twenty days to make it consistent ; this is very 
plain from the taste of it, for it differs both in sweetness 
and solidity. The bee carries honey firom every plant 
which has cup-shaped flowers, and from all those which 
contain a sweet principle, but does not injure the fruit ; it 
takes np and carries away the sweet taste of plants with 
its tongue-like organ. 

6. The honey-comb is pressed when the wild figs begin 
to appear; and they produce the best grubs when they 
can produce honey. The bees carry the wax and bee- 
breaa upon their legs, hut the honey is disgorged into 
the cells. After the progeny is deposited in the cells, 
they incubate like birds. In tlie wax cells the little worm 
is placed at the side ; afterwards it rises of itself to be fed. 
It is united to the comb in such a manner as fo be held 
by it. The prog< ny both of the bees and drones from, 
which the little \s()iiiis aic ])roduced, is white. As they 
grow tbev btnotiic \)vvs and drf)iK's. The progeny of the 
king-becs is ml her t ( d, and about the consistency of thick 
honey. In buik it la ats large as the creature which is pro- 
duced from it. The progeny of the king-bee is not a wcjrin, 
but comee tbrlh a perfect bee, as they yay ; and, when the 
progeny is produced in the comb, honey ia found in that 
which is opposite. 
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7, After the grub is co\ered up, it lias win^s ;uid 
feet ; and when it has acquired wings, it bursts through 
the iiiembrane, and flies away. It evacuates an excremen- 
titioua matter while it is a worm, but not afterwards, until 
it is perfected, as I observed before. If a person cuts off 
the head of the grub before its wings are acquired, the 
other bees devour it ; if a person having cut off the wings 
of a drone lets it go, the bees will eat off the wings of the 
other drones. 

8. Tiie bee will live for six years, some have lived for 
seven, and if a swarm lasts niue or ten years, it is con- 
sidLred to have done well. In Pontus there are very white 
bees, which make honey twice every month. In Thernis- 
cyra, near the river Thermodon, are found bees which make 
cells in the earth, and in hives with a very small quantity 
of wax, but their honey ia thick. The cells are smooth 
and homogezieous. They only do this in the winter, and 
not all the year round ; for there ia a ereat deai of i^ in 
the place, which flowers at this season of the year, and from 
this they carry away the honey. From the higher regions 
of Amiaus a kind of white honey ib procured, which the 
bees form upon the trees without wax. The same is also 
found in another place in Fontus. There are also bees 
which form triple cells in the earth ; these form honey, but 

* never hare grubs. AIL such as these, however, are not cells, 
neither are they formed by every kind of bee. 

Chapteb XX. 

1. This anthrenie^ and wasps form cells for their progeny 
when they have no rulers, but are wandering about in 
search of them, the anthrena> upon some high place, the 
wasps in holes. But when they have the rulers they form 
their cells underground. All their cells are hexagonal, like 
those of bees ; they are not formed of wax, but of a web- 
like membrane, made of the bark of trees. Tlie cells of 
the anthrenjjB are far more elegant thnn those of wasps. 
Upon the side of their cells they place their progeny, in the 
manner of the bees, like a drop of liquid united to the wall 
of tlie cell. The progeny in all the cells is not alike, but in 
80!i)e they are so large ns to be altnostready for £ight, in 
others are nymphse, in c*tliers grubs. 

' iXornet, Apis terrestns. 
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2. The only excrementitious matter is found in the cella 
of the grubs, as in the case of bees. As long as they are 
nympfan they remain motionless, and the cell is sealed over, 
and on the other side of the cell which containa their pro- 
geny, there is a drop of honey in the combs of ^he anthienie. 
The grubs of these creatures are produced in the autumn, 
not in the sprin^but they evidently grow most rapidly at 
the fall moon. iThe progeny and the grubs are not united 
to the bottom^ but to the siae of the cdl. 

Ohasixb XXI. 

1. Son of the bombycia^ form an angular cell of mud, 
^vbieh they attach to a stone or something else, and smear 
with a kind of transparent substance ; this is soyery thick and 
hard, that it can scarcely be broken with the blow of a spear. 
la this they deposit their oya, and the white maggots are 
contained in a black membrane ; and wax is formed in the 
mud without any membrane, this wax is much more yellow 
than that of bees. 

2. The ants also have sexual intercourse, and produce 
maggots which they do not attach to anything. As these 
grow, they chan^ m>m small round things to long articu- 
Uted beings. ' fh» season for their production is in the 
spring. 

3. The land-scorpions also bring forth many egg-like 
maggots, upon ^-Vich they incubate. When the young 
ones are perfect, they drive out and destroy their parents 
like spiders, for they are frequently eleven in number. 

• Chaptee XXIT. 

1. The aracbnia copulate in the manner already described, 
and prndnce maggots which at first are smnll. Alter their 
metamorphosis they become spiders, not Irom a part but 
from the whole of the maggot, for they are round from the 
first. When the female has produced her ova, she in- 
cubates upon them, in three days they acquire limbs. AIL 
of them produce their younof in a web, which is thin and 
small in some species, l)ui eompact in others. Some are 
enclosed entirely in a round receptacle, and others are only 
partially covered by the web. All the young spiders are 

^ Apifl cementam. 

£ 2 
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not produced fit once, but as soon as they are hatched they 
kap out and shoot forth a web. If they are hruised 
they are found to contain a thick white fluid like that of 
maggots. 

2. The field-spiders first of all deposit their ova iu a web, 
of which one half is attached to themselves, and the other 
external, they incubate upon this, and produce their 
young alive. Tbe ])halangia deposit tlieir ova in a t}}ick 
basket which they weave , uji ou this they incubate. The 
smooth kindsi pruduce a sinull iiiiiiiber, the phalangiaa great 
many. When they are grown, they surround their parent 
in a circle, kill and throw her out. Thejr often seize the 
male in the same way if they can catch him, for he assists 
the female in incnb/i>&oii. Sometimes there are as man^ as 
three hundred round a single phalangium. The little 
spiderB be^m^ fiiU-grown in about four weeks. 

Chaptxb XXIII. 

1. LooiTSTS copulate in the same manner as all other in- 
sects, the amaller mounting upoxi fhe larger, for the male 
is the smaller. Thev oviposit by fixing the organ which is 
attached to their tail (the ovipositor) in the ground. The 
males do not possess itiiis organ. Many of them deposit 
their ova in one spot, so as to make it appear like a honey- 
comb. As aoon as tiiey have deposited their ova, egg-like 
maggots are formed, which are covered with a thin coating 
of earth like a membrane, and in this they axe matured. 

2. The yoimg ape BO soft as to collapse if they are only 
touched. They are not produced on the suifaoe, but a 
little below the sur&ce of ihe soil ; and as soon as they 
are matured, they escape from the coat of soil in which 

- they are enclosea as small black locusts. Their skin is 
subsequently ruptured, and they then attain their full size. 
They produce tik^ y.omg at the end of sununer, and then 
die. 

3. Por SB soon as they have deposited their ova, small 
worms make their appearance on their necks, the males also 
perish at the same time : they come out of the earth in the 
spring. Locusts never shew themselves in mountainous 
countries, nor in poor land, but in plains, and broken soU, 
tor they deposit their oya in fiss.ur.es. The ova remain in 
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the soil during the winter, and in the eummer the locustB 
are produced from the germs of the preceding year. 
, 4. The young of the attelabi are produced in the same 
manner, and the parents die a^r having deposited their 
OTA. Their ova are destroyed by the rains of the autumn, 
if the weather is wet % but if that season is dry, many atte- 
labi axe produced, because they are not equally deslxojed ; 
for their destruction appearo to be iiregular, and to t^ike 
place by accident. 

Chastxb XXTV. 

1. Tsm ave two kinds of grasshoppeni : some are smalL 
These are the first to appear, the last to peiish» Others, 
which chirp, are large: tkiese appear last, and disappear 
first. l%ere is another difference between the small and 
large kind. Those which chirp have a division in the middle 
of the body : those which do not chirp have none* The large 
ones, which chirp, are cabled achetfe ; the small are called 
tettigonia. Such of these as are divided, sing a little. 

2. Grasshoppers do not appear where there are no trees, for 
which reason they are unknown in the open country of 
Gyrene, but are abundant near the city, and especially 
among olive trees, for these do not give much shade, and 
grasshoppers are not produced in the cold, nor in very shady 
groves. Both the lai^e and small ones have sexual inter- 
course with their own kind, copulating with each other on 
their backs. The male inserts bis organ into the female, in 
the same manner as other insects The female has a divided 
pudendum. The female individual is the one which receives 
the male. 

3. They deposit their ova in fields, piercing the soil with 
the organ at the extremity of their body, like the attelabi ; 
for the attelabi also oviposit in the fields, for \a Inch reason 
they are common in Cyrene. They oviposit also in the 
reeds which are used to support the vines; these they 
pierce: and so they do in the sterna of the Rcilla. The 
young ones are washed into the earth, and are conunon in 
rainy weather. The man^got, %vlien it is grown in the earth, 
becomes a tettigometra : these are sweetest before they 
have ruptured their covering. 

^ And when the season arrives for their appearance, 
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nbout tbe BoUrdoe, tlie^ come totii bj night, and immedi- 
atelj buislr their enTelope^ and tbe tettigometn beoomee a 
graMhepper. They immediately become black and haid, 
acquire their full aiie, and be^ to chirp. In both kinda 
the males chirp ; the others, wmch do not durp, are ftmaka. 
When firat produced the malea are the aweetest : after tiie 
sexual interoouraey the females are aweetest, fixr thej contain 
white ova. 

5. If a noise is made as they fly along, they ^nit a fluid 
like water, which tbe agrieulturiats describe as if they emitted 
both a liquid and solid excrement, and that they feed on dew ; 
and if any one approaches them with a b^t finger, which 
is ^[radually straightened, they will remain more quiet than 
if it ia put out straight at onoe, and will climb up upon the 
flnger ; for, from the dimness of their aight^ ^ey climb upon 
•it aa if it were a moving leaf. 

Chaptep. XXV.* 

1. Those insects which are not carnivorous, but lire \i]xm 
the juices of living flesh, as lice, fleas, and bugs, produce 
nits from sexual intercourse ; from tliese nits nothmg else 
is formed. Of these insects the fleas originate in very small 
portions of corrupted matter, for they are always collected 
togetherwhere there is any dry dung. Bugs' proceed fvom tlie 
moisture which collects on the bodies of animals : licc ironi 
the flesh of other creatures ; for before they appear, they 
exist in little pimples which do not contain matter : and if 
these are pricked, the lice' escape from them. Some persons 
have been afflicted with a disease arising from excessive 
moisture in the body, uf which people have died, as they say 
that Alcuioii the poet, and Pherecydes of Syria did. 

2. And iu noma diseases lice are very common. There ia 
a kind of lice, which they call wild, and are harder tbau the 
common sort, which are difflcult to eradicate from the body. 
The heads of children are most subject to be infested 
with Hce, and men the leaat ao, for women are more liable 
to them than men. Those that have lice in the head are 
leas subject to headache. Many other animifclft pre infeated 
with Mce : for both birds ha>ye them, and thoae which aie 
called phaaiani, nnleaa they dustthamaelvea, aie destroyed by 
^ OiiiSK lMlQiiidat4 > Pei^ps Aoinii £M»fli| Itoh imot. 
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them. And bo aare all thoie ereatiuea which hare featiien 
with a hollow stem, and those which have hair, except the 
aaa, which has neither lice nor ticks. Oxen have both ; 
sheep and goats have tidu, bat no lice ; hoe^ are infested 
with large, hard lice, and dpgs with those much are eaUled 
eynoraistn* All lice originate in the animah that are in- 
fested with them. All creatures that have lice, and wash 
themselves, are more liable to them when tiiej change the 
water in which tlu v bathe 

3. In the sea is a kind of lice^ growing on fish ; but these 
do not originate in the fish, but in the mud. ITheir ap- 
pearance is that of wood-lice with manj feet, except that 
they have a wide tail. There is one medes of marine lice 
which occur everywhere, and especially infest the trigla. 
All these creatures are furnished with many legs, axe ex* 
sanguineous, and insects. The oBstrus^ of the thynnus occurs 
near the fins : in shape it is like a scorpion, and as large as 
a spider. In the sea between Cyrene and Egypt, there is a 
fish called the phtbeira, whicli accompanies the dolphin ; it 
is the fattest of all fish, because it enjoys an abundance of 
the food which the dolphin hunts for. 

Chaptbb XXVI. • 

1 TiiF.nE are also other minute aiiimals, as I observed be- 
fore, soine of which occur in wool,* and in woollen goods ; aa 
the moths, which are produced in the greatest abundance 
when the wool is dusty, and especially if a spider is enclosed 
with them, for this creature is thirsty, aud dries up any 
fluid which may be present. This worm also occurs in gar- 
ments. There m one which occurs in old honey coinha, like 
the creature which inhabits dry wood : this appears to be 
the least of all creatures, it is called acari, it is white 
and small. Others also are found in books,* some of which 
are like those which occur in garments: others are like 
scorpions they have no tails, and are very smalL And (m. 
the whole, they occur in evei^thing, so to say, which from 
bong dry, beooines moist^ or being moist, becomes dry, if it 
has any life in it* 

^ Perliapa Ouiecus Ceii, or Isora. ^ Dumesi^s PelUo, and D. lar- 

* Perhaps Lanitipft Imnchialis. darlua. 

* Xuifla pdlimirilis or I. Miritdk* * Phahmgium oHUVoidM* 
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2, Tlieye k s Hide wonn wbich is called xjlophtkonu^* 
whieh is no less ezfartordinarj thsa these snimals ; for its 
wisgsted head is projected beyond its case, and its feet are 
at the extrendtj, as in otiier worms. The Test of the body- 
is contained in a case made of a sdbstanoe like spider's web» 
and a diy material on the outside of thia ; so thi^ it appears 
to walk about with this attached to it. These creatures are 
attached to their case, and as a snail to its shell, so the 
whole of the case is joined to the wonn, and it does not fall 
out of it, but is drawn out of it, as if th^ were joined toge- 
ther. If a person pulls off the esse, the creature dies, and 
becomes as helpless as a snail without its shelL As time 
advances, this grub becomes a chrysalis, like a cater^iUar» 
and lies without motbn: but the nature of the winged 
creature that is produced has never been ascertained. 

3. The wild figs upon the fig-trees contain a creature 
called psen ;* this is at first a little worm, and afterwards 
havin^]^ ruptured the case, the psen flies out, and leaves it 
behiud. It then pierces the unripe tigs, and causes thein 
not to Ikii otf, wherefore gardeners place wild truit near the 
cultivated kinds, and pWt the wild lyid cultivated pknta 
near each other. 

Chapteb XXVII. 

1. The sexUial intercourse of sanguineous and oviparous 
quadrupeds takes place in the spring. They do not, how- 
ever, all copulate at the same season ; but some in the spring, 
others in the summer or autumn, as the season is appropriate 
fur bringing up the young of each species. The tortoise pro- 
duces hard, two-coloured eggs, like those of birdt^. Having 
deposited her eggs, she buries them, aud makes a beateu 
place above them. When this is done, she sits upon them. 
The efi;g8 are hatched the following year. The emys goes 
out ofthe water to depfbsit her eggs, and digs a hole like a 
CBsk, in which she places her eg^ and leaves them. Having 
left them alone for less than thirty days, she digs them up 
again and hatches them and leads them at once to the wator. 

' Tinea e^raminell^ Tinea liohenella, Tinea XylophoruB^ or perbaj^ 

* Cl^nips Pi«iiei» 
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The marine turtles deposit their eggs in the earth like do- 
mestic birds, and cover thmiup with earth and ait upon them 
during the night. They produce a great many egga» as many 

as an hundred. 

2. The saiirians and both the land and river crocodiles 

{5roduce their egga upon the land. Those of the lizards are 
latched spontaneously in the earth ; for the lizard does not 
live fi whole year, for it is said to live only six mouths. The 
river crocodile produces as many as sixty t ugs, which are 
white. She sits upon them for sixty days, for tliey live alono^ 
while. A very large animal is ])ro(iueed from these small 
eggs ; for the egg is not larger than that of a goose, and the 
young^ is in proportion, but when full grown the creature 
measures seventeen cubits, borne persons say that it grows 
as long as it lives. 

Chattbb XXYin. 

Among serpents the viper is externally viviparous, but first 
of all internally oviparous. The ovum, like that of fish, is 
of one colour and soft skinned. The young are produced 
in the upper part. They are not enclosed in a shelly covering, 
neither are the ova, of fish. The little vipers are produced in 
a membrane, which they rupture on the third day, and some- 
times they make their escape by eating their way through 
the mother. They are produced one by one in the course 
of a day, and their number often exceeds twenty. Other 
serpents are externally oviparous, but their ova are joined 
together like women's necklaces. When the femsle deposits 
her eggs in the soil, she incubatea upon tiiem. These also 
are hatched in the second year. This is the manner of the 
production of serpents^ insects^ and of oTiparous quadrupeds. 
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BOOK THE SIXTH. 

Ckapteil I. 

1. Tbx above describes the maimer of repioduction in se^ 
penta, iDsects, and OYiparous quadrupeds. All birds are 
oviparous, but tbe season of sexual interconrse and of iMring- 
ing out their joxmg is not the same in all ; for some copu- 
late and produce eggs at all seasons, as we may saj, as the 
domestic fowl and the pigeon, for the doim ^^tic fowl lays 
eggs all tbe year round, except two months at the winter 
solstice. Some of the finest birds will lay sixty eggs before 
they want to sit, though these are not so fruitful as the 
more common kinds. The Adrianic fowls arc very small, 
but they lay every day ; but they are cruel, and often kill 
their chicken*^. Their colour is vaiuegaied. Some of the 
domestic birds lay twice n-day, and some have been known 
to lay so many ei^ [^^s t liat they died very soon. 

2. The domestic fowls, as I said, lay continually ; but tbe 
pigeon, dove, trygon, and oonas Iny twice a-year; and the 
pigeon ten times. The greatest number of birds lay in the 
spring; and some of them produce many young, and this in 
two ways ; some producing their younp: often, as the pigeon; 
othtTH producing^ many at a time, as the domestic fowl. All 
birds with crooked t law s, except the eenchris,' lay but few 
eggs. This bird lava llie most of any of its class : for it has 
been observed to produce four, and it even pruduces more. 
Some birds lay their eerc:8 in nests ; but those that do not 
fly, as partridges and quiula, do uui make nests, but lay their 
eggs on tbe ground and cover them over with rubbish. The 
lark ami tetrix do the same. 

3. These birds make their nests in a place sheltered from 
the wind. That which the Beotians call serops^ is the 
only bird that makes its nests in caverns in the earth. 
The cichlse^ make nests of mud like bwsUows in the tops of 
trees ; but they place tbem in order close to each other, so 

' Faico tinnunoulus. * Tetrao tet rix or Otig tetrix, 

* Merops apiaster. * Tardus, thnttlL 
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that from their proximity they look like a ehain of neete. 
Among the bircU whieh make solitary neita, the hoopoe 
makes no real nest, but lays its eggs in the stumps of hollow 
trees, without building at all. The coccyx^ lays its eggs in 
houses and holes in rocks. The tetrix, which the Atheniana 
eall ''urax/* makes no nest on the ground or in tarees, but 
in herbaceous plants, 

Chapieb IL 

r 

1. The eggs of all birds are alike and have a hard shelly if 
they are produced by sexual intercourse and are not decayed, 
for domestic fowls sometimes lajr soft eggs. Birds' eggB are 

two- coloured, externally white, mtenially yellow. The eggs 
of birds inhabiting the sides of streams and lakes differ from 
those living on dry land, for in the eggs of aquatic birds the 
yolk bears a much larger proportion to the white. 

2. The colours of eggs vary in different kinds of birds. 
Some have white eggs, as pigeons, partridges ; some yellow, 
as those inhabiting streams ; others are spotted, as those of 
the meleaens' and pliasianus;' the eggs of the cenchrisare red 
like vermuion. In the egg itself there is a difference ; for 
one end is pointed, the oSiet round. The round end is pro- 
duced first. The large, sharp eggs are males ; those which 
are round and circular at the sharp end are females. 

3. They are matured by incubation. Some are hatched 
spontaneously in the earth, as in Egypt, being buried in 
dung; riTid tbey sfiv that in Syracuse a drunkard placed eggs 
benentli liis mat, and drank witliout ceasing until the eggs 
were hatched; and eggs placed in warm vessels have been 
matured nncl hatched spontaneously. 

4. The yerninal fluid of all birds is white, like that of 
other animals ; and when they copulate the 1 em ale receives 
the male semen near the diapbrnrrm. The egg nt first appears 
small and white, afterwards red and bloody ; as it grows it be- 
comes <^uite ochreous and yellow ; when it becomes larger a 
distinction is made, and the internal part becomes yellow, 
the external wfiite; and when it is perfected it is set at 
liberty, and excluded just at the period when it is chani;iug 
from soft to hard. So that during exclusion it is nut iiar% 

} Cooolua oanoruB. ^ Numida Mcleagris. 

' f hasiauus oolchicufl. 



Digitized by Google 



140 



!EHS HI8T0BT 01* AHIHALS. 



[B.TI. 



clened ; but as soon as it is excluded it thickens and becomes 
hard, unless it is diseased. And egs^ have been Jmown to 
be excluded in the state in which all eggs are at a certain 
period of their growth ; for they were entirely yellow, as the 
young bird is afterwards. Such nave also been observed in the 
domestic fowl beneatb the diaplirap^m, where the eggs of the 
hen are placed, entirely yellow, and as large as eggs usually 
are. This has been considered ominous. 

5. They are mistaken wlio say that tlie hypenemia (barren 
eggs) are the remains of former acts of sexual intercourse ; 
for youns^ birds, as fowls and geese, have been frequently 
observed to lay such eggs without any sexual intercourse. 
Barren eggs are smaller, not so sweet, and more fluid than 
fertile eggs, and they are more numerous. If they are placed 
under a bird, the fluid part never thickens, but both the 
yolk and the white remain in their original state. Many 
birds produce these eggs, as tlie domestic fowl, partridgei 
pigeon, peafowl, goose, and cheiialopex.* 

6. Eggs are liatched more readily in summer than in 
winter ; for in the summer the domestic fowl will hatch in 
eighteen il;ivs, but m winter sometimes in nut less than 
twent} 4ive days. Some birds also are more adapted for 
incubation than others. A thimder-storni during the season 
of incubation will destroy the eggs. What are called cyno- 
sura and uria (addled eggs) are more frequently produced 
in the summer. The hypenemia* are by some persons called 
zephyria, because they say that birds receive these winds ipi 
the spring. They do the same thing if they are touched 
with the nand. The hypenemia become fertile; and egga 
that are produced by sexual intercourse are chan^ged to an* 
other kind, if the hen which contains either hypenemia or 
fertile eggs has sexual intercourse with another bird before 
the eggs begin to change from yellow to white, and the 
hypenemia become fertile, and the fertile eggs prodnbe birds 
of the nature of the second male. 

7. But if the change £rom yellow to white has already 
taken place, neither the barren nor the fertile eggs are al- 
tered, BO as to change to the nature of the second male. And if 
the sexual intercourse should be discontinued while the eggis 
are small, those which existed previously undergo no diange^ 

I (En»B tedonis» ' Eggs fomidd withoat eexual mteroome. 
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but if the act is repeated, a rapid increase in slse takes place. 
The nature of the white and yolk of the egg is different, not 
only in^ colour, but in other properties, for the yolk coa^« 
lates with cold, while the white remains fluid, but the white 
. coagulates with heat, which the yolk does not, but remains 
Boft, if it is not burnt; and it becomes consistent and diy 
by boilmg rather than roasting. 

8. The white and yolk are separated from each other by 
a membrane. The chalaza at the extremities of the yolx 
have nothing to do with generation, as some persons suppose. 
These spots are two, (me below and cue aDove. If many 
whites and yolks of eggs are taken out, and mixed together 
in a vessel, and cooked with a slow and moderate heat, 
the yolks will all collect in the middle, and the whites will 
surround them. Young domestic fowls begin to lay eggs at 
the beginning of tlie spring; they lay more than tnose 
which are older, but those of the young birds are smaller, 
and if birds are not permitted to incubate, they are de- 
stroyed and become sick. 

9. After copulation birds ruffle and shake themselves, 
and often rover themselves with chaff, and this also they do 
when they have laid. Pigeons draw up their tail, geese 
go and bathe. The pregnancy and r :K c[ tion of barren 
eggs is quick in most birds, as in the partridge, on ac- 
count of the violence of their sexual desires ; for if the heu 
stands in the way of the breath of the male, she con- 
ceives, and immediately becomes of no use for fowling; for 
the partridge appeai-s to have a very distinct smell. The 
production of the egg after copulation, and the production 
of the young by incubation, do not occupy the same length 
of time in all birds, but varies according to their size. The 
egg of the domestic fowl is perfected in ten days after 
sexual intercourse, and that of the pigeon iu a shorter time. 
Pigeons are able to retain their eggs even in the act of 
parturition. If tliey iire ilidturbed by anything occurring 
in the neighbourhood of their nest, or a feather be plucked 
out, or if anything else troubles or disturbs them, they re- 
tain the 0|;g they were about to lay. 

10. TbiB is peculiar to pigeons, and so is the following: 
for t&ej kiss each other when the male ia about to mounft 
or elae they will not mdvae it The older birdiirat gyres 
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a kiss, but afterwards he mounts without kissing, but 
younger birda always kiss before copulation. This also is 
peculiar to these birds. The fenmles kias and mount upoa 
each other like the nialeg, when there is no male present. 
They do uut project iiiiy tiling into each other, biiL produca 
more eggs than those which produce fertile ones ^ fruiu tixead 
eggs nothing is hatched, but they are all barren. 

CfiAPTEB ILL 

1« Thi productioii of the bird from the egg ii alike in them 
ally but the period of completion Yaries, as I obaerred be- 
fore* In domestic fowls tne first ngn of alteration takes 
place after three days and nights. This period is longer in 
iB^er birds, and shorter in small birds. During this period 
the upper part of the yolk advances to the small extremity 
of the egg, which is the beginning of the egg. This is the 
part from which the chicken is excluded, and the heart is 
visible like a red spot in the white of the egg. 

2. This spot palpitates and moves as though it were en- 
dued with me. From this, as it increases, two involved 
sanguineous passages like veins lead to each of the sur- 
rounding tunics ; and a membrane which has sanguineous 
passages encloses the white at this period, and separates it 
from the venous passages. A short time afterwards the 
body is distinguished, at first very small and white, but the 
head is distinct, and in this the eyes are the most enlarged. 
And this continues for some time, for afterwards the eyes are 
reduced in size and approach each other, but the lower part 
of the body has not at first any proportion to the upper part. 

3. One of the passages from the heart extends into $. 
circle around the embryo, and the other to the yolk, as if 
it were an umbilical cord. The origin of the young bird 
is in the white, its nutriment is derived from the yolk 
through the umbilical cord. On the tenth day, the whole 
of the young bird and all its parts are distinct, but its 
head is still larger than the rest of the body, and the eyes 
are larger than the rest of the head. They have no sense 
of sight. If the eyes are taken out at this period, they 
are lar2:er than beans, and black ; when the skin is 
taken iruui them, they are seen to contain a white and cold 
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fluid, Tery brOliaiit in appearanoe, but without any hard 
Bubttftnce. This is the manner of the deveLopment of the 
eyes and head. 

4. At the same period thoTiscera are yisible, hut the 
stomaehf and intestines, and the veins from the heart atiU 
appear to extend towards the navel. Erom the navel a 
vein appears to extend upon the membrane which encloses 
the yolk, and the yolk itself is at this period fluid, and 
more abundant than in its natural state. The other extends 
to the membrane which encloses the whole membrane con- 
taining the embryo, and the membrane of the yolk and the 
fluid between them, and when the young birds have grown 
a little more, part of the yolk goes to one end, and part to 
the other, and between them is the fluid white ; but the 
white is still below the lower part of the yolk, where it was 
at first, but at the tenth day tne white disappears, for it has 
become small_, viscid, thick, and rather yellow. 

5. This is the position of all the parts : the first and last 
part adjoining tlie shell is the membrane of the egg, not the 
nienibrajie of the shell, but beneath tin's. This contains the 
fluid white ; within this is the young bird, and a membrane 
surrounding it, and separatirjo^ it from the fluid; beneath 
the embryo is the yolk, to which one of the veins extends, 
and the other to the white which encloses it. A membrane 
containi]i(; a fiuid resembling saniea encloses the whole, and 
then anutlier membrane which surrounds the embryo itself, 
as I observed, and separates it from the fluid. Below this 
the yolk, enclosed in another membrane, which is reached 
by the umbilical cord from the heart, and the great vein, so 
that the embryo does not appear to be in either of the fluids. 

6. About liie twentieth day, if the batching has been de- 
layed beyond this period, the yoimg bird la able to chirp 
when moved externally, and if the shell is taken off, by this 
time also it is downy. The head is placed over the right leg 
upon the yide, and the wiug is over the head. At this 
period the cliorion-like membrane is visible, w inch is iiiniiMi 
with the low est membrane of the shell, to which one of the 
umbilical cords passes, and the young bird is complete. The 
other chorion-like membrane is also visible, enclosing the 
yolk. To this the other umbilical cord extends. Both of 
these cords are attached to the heart and the great Tsin. At 
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ihe same period the cord which is attached to one chorion 
£ill8 off, and is separated from the animal, hut the one which 
passes to the yolk remains suspended from the young bird 
by a thin bowel, and a considerable portion of the yolk ia 
contained in the young bird, and some of it ia found in the 
stomach. 

7. At this period also they eject an ezcrementitious 

matter into the external chorion, and contain it in the 
stomach. The external excrement ia white, the internal 
yellow. At last the yolk, which has been continually 

wasting anrl arlvanci ig, is entirely taken up and enclosed in 
the young bird. So that portions of it may be observed in 
the iiitrstines of birdR if they are dissected on the tenth 
dav after exclusion frotn the ejij]:. But it is set at liln rt^ 
from the navel, nor does any communication remain, bat 
tlie whole is separated. About the before-mentioned period 
the young bird sleeps, but it stirs itself, and looks up, and 
chirps wlien it i«* toiiclied, and the heart swell? up with the 
navel, as if tlie embryo were breathiucr. This is the manner 
of the development of the chick in the egg. 

8. Birds also produce some barren eggs, as well as these 
from sexual intercourse, but they produce nothing after in- 
cubation. This is particularly observed in pigeons. Double 
eggs have two yolks ; in some a tliiu division of white pre- 
vents the yolks from mixing together; others have not this 
division, but touch each other. There are some hens which 
always lay double eggs, and in tliese the peculiarities of the 
yolks have been observed ; for a certain bird having laid 
eighteen eggs, hatched two chickens from each of them, ex- 
cept those that were addled ; all the rest were productive, 
except that one of the twin (* hick ens was Irage and the 
other small in each. The last, however, was monstrous. 

Cfli^PTEE IV. 

1. All tbe pigeon tribOi as the phatta and trygon, generally 
produce two eggs; the trygon and tbe phatta are those 
which generally uty three. The pigeon lays, as I said, at 
every season ; the trygon and the pbatta in tbe sprmff, and 
not more than twice. The second brood are batched when 
the first baa been destroyed, for many birds destroy them* 
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It sometimes lays three, as I have said, but it never b^i^L(^^ 
out more than two young ones, and soiuetimos only oue, 
the remaining egg is always addled. Very few birds begin 
to lay before they are a year old ; but when they have once 
beguu to lay, they all, as we may say, naturally contain eggs 
to the end of their life, thouj^h it is not easy to see them in 
Bome birds, from their small size. 

2. The pigeon usually produces one male and one ft mule, 
and of these the male is often hatched first ; and having laid 
an egg one day, she omits many days and then lays another. 
The male sits during a portion of the day, and the female 
dnrixig the night. The first young one it hatched and able to 
fiy within twenty days, and tne egg is billed on the day be&ie 
it is hatched ; both the old birds keep the young ones wacm 
for some time, as they do the eegs. During the time of 
brin^g up their youns the femiue is fiercer than the male r 
this IS ako the case in other animals. They produce young ten 
times in a year, and sometimes eleven times ; those in Egypt 
even twelve times. The cock and hen birds copulate' within 
the year, for they do this at the end of six months. 

8. And some say that the phatta and trygon are matured 
when three months old, and they consider their great num-* 
bers as a proof of this. The female contains her eggs four- 
teen days, and then sits upon them fourteen more ; in four- 
teen days after this the young ones fly so well that it is 
difficult to catch thra. The phatta lives, as they say, forty 
years; the partridge mofe th«i sixteen years. The pigeon, 
after having biouji^ Cfat her young, lays again in thirty days. 

Chapteb V. 

1. Tke vulture builds its nest in iiuiccessible rocks, wliere- 
fore its nest and young ones are rai ely seen. For this 
reason Herodorus, the father of Br^sou the sophist, says 
that vultures come from another part of the earth, which is 
invisible to us, giving as ii I't-anou j'or his opinion, that they 
are seen in great ninnbers suddenly lolloping the path of an 
army, ^ut difficult as it is to observe them, their nests have 
been seen. The -^ailt ure produces two eggs. No other car- 
nivorous bird has been observed to produce young more than 
once a year ; but the swallow more frequently produces 
youDg twice a year than the carnivorous birds. If a person 

J* 
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pierces the eyes of jocmg swaUows they recovear, and are 
able to aee afterwards. 

Chapteb VI. 

1. Thk eagle prodnoeB three e^gs, of whieb two only are. 
hatched. This is also related in the poems of Mussas* 
The bird which lays three eggs, hatches two, and brings up 
but one. This frequently happens ; but three joimg have 
becji seen in the nest. When the young begin to grow, one 
of them is turned out by the parent, because she dislikes'the 
trouble of feeding it. At this period it is said to be without 
food, so that it does not capture the young of wild crea- 
tures, for a few days the talons are turned back, and the 
feathers become whit«, so that it then becomes cruel to its 
young. The phene^ reoeives and brings up the ejected 
young one. 

2. The eagle incubates for thirty days ; this is the ii^ual 
period of incubation ibr lar^ birds, as the goose and the 
bustard. Moderately sized bnrds usually sit twenl^ days, as 
the ictinus* and hierax.'* The ictinus usually produces two 
young ones, and sometimes three ; the jEtolian kite, as it 
IS called, sometimes produces four. The raven produces not 
ouly two, but, as tliey say, ninny eggs, which she sits upon 
for about twenty d;iys. JShe also turns out some of lier 
young ours. Many other birds do the same thing j and 
generally those which produce several turn out one. 

3. All kinds of eagles do not behave in the same wslj to 
their young ; but the pygargus is cruel ; and the black eaglea 
are careful for tlie I'ood of their young; but all birds v^-ith 
crooked talons as soon as their young can fly well beat them 
and drive them from the nest. And most birds of other 
classes, as I have before observed, do the same thing ; and 
when they have brought them up, they take no more notice 
of them, except the crow. This bird cares for its young a 
long while, for as it flies past them it gives them food aiter 
they are able to fly. 

CHAPIEft VII. 

1. Tkx cuckoo is said by some persons to be a changed bawk^ 
because the hawk which it resembles disappeaiDS when the 
. ' Tiiltar daflmii, oiu£:agu8, osprej. * Kite, ^ Hawk. 
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cuckoo comes, and indeed very few hawks of any sort can be 
fteen during the period in which the cuckoo is singing except 
for a few days. The cuckoo is seen for a short time in the 
summer, and disappears m winter. But the hawk has crooked 
talons, which the cuckoo has not, nor does it reseuible the 
hawk in the form of its head, but in both these respects is 
more like the pigeon than the hawk, which it resembles in 
nothing but its colour ; the markings, ht>wever, upon the 
h&wk are like lines, while the cuckoo is spotted. 

2. Its size and manner of flight is like that of the smallest 
'land of Lawk, ^\ hich generally disappears during the season 
in which the cuckoo is seen. But they have both been seen 
at the same time, arui the cuekoo was being devoured by the 
hawk, though this is never dune by birdd of the same kind. 
They say that no one has ever seen the young of the cuckoo. 
It does, however, lay eggs, but it makes no nest ; but some- 
times it lays its eggs in the nests of small birds, and devours 
their e^gs, especiaUy in the neets of the pigeon, when it has 
eaten meir eggs. Sometimes it lays two, but usually onlv 
one' egg ; it lays also in the nest of the hypolais,^ which 
hatches and hrings it up. At this season it is particularly 
&t and Bweet-flesned ; ihe flesh also of young hawks is very 
sweet and fat. There ia also a kind of them which builds a 
nest in piecipitoua diffs, 

Chapteb VIII. 

1. Is many birds the male alternates with the female in the 
duty of incubation, as we observed in speaking of pigeons* 
and takes her place while she is obliged to procure ibod for. 
Himelfl In geese the female alone sits upon the eggs, and 
Having once begun, she never leaves them during the whole 
process of incubation. The nests of all water birds are 
situated in marshy and grassy places, by which means they 
can keep quiet and still have food within their reach, so that 
they do not starve all the while. The females alone, among 
the crows, sit on the eggs, which they never leave j but the 
males bnn<^^ them food and feed them. 

2. The i'euiales of the pigeons begin to sit at twilight, and 
remain on the nest the whole night, till dawn; and the male 
the rest of the time. Partridges make two nests of eggs^ 

* Sjhia ouniooai bedg» spasnnr. 
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upon one of which the male sits, on the other the female ; 
and each of them hatches and brings up its own : and the 
male hm sexual intercourse with its young as suou as they 
are hatched. 

Chaptbs IX. 

1. TnE peacot:k lives about twenty -live years, and produces 
young generally at three years old ; by which time also they 
have obtained their variegated plumage : and it hatches in 
thirty days, or rather more. It only produces young once 
a-year, laying twelve eggs, or not quite so many. It lays 
its eggs at intervals of two or three days, and not regularly. 
At they lay only ei^ht. The pea-fowl alfio lays b«nreit 
e^gs : they copulate in tiie spring, and lay their eggs imme- 
diately afterwards* 

2. This bird sheds its feathers when the leares of the 
tiees begin to fiill, and begins to acquire them again with 
the first budding in the snring. Those who rear these 
birds place the eggs for incubation beneath domestic fowls ; 
because the peacock flies at» and tommts the hen when 
she is sitting; for which reason some of the wild birds 
make their escape from the nudes befofe they begin to lay 
and sit. They place only two eggs under domestic fowls, 
for these are all that they can hatch and bring out ; and 
they take care to put food before them, that they may not 
get up and desert their incubation. 

3. Birds at the season of sexual intercourse baye large 
testicles. In the more lascivious they are always more evi- 
dent, as the domestic code and the partridge. In those 
that are not always lascivious^ they are less. This is the 
manner of the gestation and reproduction of birds. 

Chapter X, 

1. It has been already observed that fish are not always 
oviparous, for the selache are always viviparous. All the 
rest are oviparous. The selnrlie are viviparous, having 
first of all produced ova internally ; and these they bring up 
in themselves, except the batracfius. Fi^h have also, as I 
observed before, very dili'erent uteri ni diiferent kinds : for 
in the oviparous genera the uterus is double, and situated 
low down. In the selache the uterus is more like that of birds. 
There is this differeuee^ however^that the ova are not piaced 
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near the diaphragm, but in an inteniiediate position neair 
the spine; and when they haFe grown they change their 
plaoe from this part* The orum in all fish is not of two, but 
of one colour ; and it is more white than yellow, both in its 
early stages, and after the formation of the embryo. 

2. The development of the ovum is different in fish and 
in birds, in that it has not the umbilical cord which passes 
to the membrane of the shell ; but only the passage which 
leads to the yolk in the ^gs of birds. The rest of the deve* 
lopment of the ovum is alike in birds and fish ; for it takes 
place at the extremity, and the veins have their origin in 
a similar manner in the heart ; and the head, and eyes, and 
upper parts of the body are larger than the rest. As the 
youDg tish increases, the ovum continues to dimininh, and 
at last it disappears, and is absorbed, like the yolk in the 
eggs of birds. The umbiiicnl cord is attached a little below 
the abdomen. At first the cord is long, but it becomes less 
as the fish grows, and at last is small, and finally absorbed, 
like that of oirds. 

3. T\\o embryo and the ovum are enclosed in a common 
membrane, and beneath this there is another membrane, in 
which the embryo alone i^i enclosed. Between these mem- 
branes there is a fluid substance. The nutriment contained 
in the stomach of the young hsh is similar to that in the 
young birds, partly white, and partly yellow. The form of 
the uterus must be h firned from dissection. This organ is 
different in (Ijiiercnt tlish, as in the galeode by themselves, and 
the ilat lish hy themselves : for in some the ova are attached 
near the spine to the centre of the uterus, as 1 observed be- 
fore, as in scylia.' They descend when they begin to increase, 
when the uterus is double, and are attached to the diaphragm,, 
as in other fish : the ova descend into each division. 

4. The uterus of these fish, and of the other galeode, has a 
small appendage attached to the diaphragm like a white 
nipple, which is not present nnless they are pregnant. The 
BCjrua and the batis nave a shell-like snhstanoe, which con- 
tams the fluid of the 0Tum« In form the shell resembles the 
tongue of a wind instrument, and hair-like passages are at>- 
tached to the shells. The yonng of the scylia, which some 
persons call nebria galei,aTeDom when the shell fftUs off and 
buists. GQie young of the batis when they are brought f(»tk 

1 Pog-fiih. Sqiulut itdhttiSt 
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are excluded by the rapture of the shelL In the aeantheas^ 
galeos the ova are attached to the diaphragm aboTe the 
nipples ; and when the ovum descends, theyouns is attached 
to it after it is set £ree. The reproduction of the alopex is 

in the name maimer. 

6. Most galei which are called smooth have the ora placed 
between the divisions of the uterus, like those of the scjb'a ; 
and as they surround it, they descend into each division of 
the uterus, and they are produced, attached to the uterus 
hj an umbilical cord ; so that when the ova are taken out, 
they appear similar to the embryo of quadrupeds. And the 
long -umbilical cord is attached to the lower parfc of the 
uterus, each part, it were, attached to an acetabulum ; 
and to the middle of the embryo near the liver. And when 
it is dissected, the food is like an egg, though the ovum be 
uo longer there. There is a chorion, and peculiar membranes 
surrounding each of the embryos, as in qiiadnipeda. 

6. The head of the L tubryo when it la just produced, is 
upwards ; but as it grows and reaches maturity, it is placed 
downwards. The males are placed on the left, and the 
females on tlie n i^^lit, or thi rc are males and females together 
on the bame Bide. The embryo, when dissected, resembles 
that of quadrupeds, in having its viscera such as it has, as the 
liver, large, and full of biood. In all the selache the ova are 
placed high up, near the diaphragm ; many larp:er. and many 
smaller: and the embryos are placed below, wherefore it is 
probable that such fish produce their young, and copulate 
fre([uently during the same month, for they do not produce 
all their youne^ at once, but frequently, and for a long while; 
but those that are in the lower part ul the uterus are matured 
and brought to perfect! un. 

7. The other galei both emit and receive their young into 
themselves, and so do the rhine and the narca ; and a large 
narca has been observed to contain eighty young in herself. 
The acanthias is the only one of the galei which does not 
admit its young into itself, on account of their thorns. 
Among the flat fish the trygon and bates do not admit their 
young, on account of the roughness of the taiL Neither 
does the batrachus admit its young, on account of the sise 
of their hesds, and thehr thorns ; end this is the only one 
that is not yiTiparour, as I previously observed. These are 

* S^ualoa Acaathiaa* 
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their mutual differences, and the manner of the develop- 
ment of their ova. 

8. At the season of sexual intercourse, the seminal duets 
of the male are full of fluid, so that a white matter escapes 
when they are pressed. These passages are divided, and 
originate iu the diaphragm and the large vein : at the same 
season the passages of the male are conspicuous, and maybe 
compared with the uterus of the female. When it is not 
the season of sexual intercourse, they are lesB co-nspicuous, 
from not being in use. In noma fish, and sonirtimes, they 
fire not visible at all, as it was remarked of the testicles of 
birds. The seminal and uterine passages are different in 
other respects also, and because those of the male are at^- 
tached to the loins, tliose of the female are easily moved, 
and enclosed in a thin membrane. The nature of the pas- 
sages of the male may bo seen in works on anatomy. 

9. The selacliea become ]iregnant again while with young, 
and the period of gcstatiuii is six months. Among the galei, 
the asterias produces young the oftenest ; for it producer 
twice in a month : it begins to copulate iu the month of Sep- 
tember. All the other galei except the scylia produce twice 
in the year; the scylia, but once. Some uf them have their 
ytMini:; iii the spring. The rhine produces its first brood in 
t he ypring, and its last in the autumn, near the winter season, 
and the setting of the Pleiades. The second fry are the most 
numerous. The narca produces its ybun^; in the autumn. 
The selache descend from the ocean and deep water to the 
ahore, to produce their young, both for the aake of the 
warmth, and care of their offsnring. 

10. No other fiah but the rnine and the bates have ever 
been observed to unite with others not of their own ]dnd, 
but there is a fish called the rhinobatus, which has the head 
and upper part of the rhine, and ^the lower part like the 
batoa, as it were made up of both. The ^ei and the 
galeoeides, as the alopex, dog-fish^ and the flat fiah, as the 
narce batosy leiobatos and tiygon, are in this manner ovovi- 
parous. 

Chapter XI, 

1. The dolphin, whale, and other cetaoea which have a 
blow-hole but no gills, are viviparous, and so are the 
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priatiB and the boB. Por none of thefle Bttve m ovum, but 

a proper foetus, from which, when perfected, an animal is 
developed, as in man and the Tivi parous quadrupeda. The 
dolphin usually producea one, and sometimeB two yoimar 
onea. The whale generally and usually produces two and 
sometimes one. The phocsena is similar to the dolphin, 
for it ia like a small dolphin. It is produced in the Poutua. 
In BCHne respects the phocnna differs from the dolphin, for 
its size ia amaller, it is wider in the hack, and its colour is 
hlue. Many pezaona aaj that the phociena ia a kind of 
dolphin. 

2. All the?e creatures which have a blow-hole, breathe 
and inbrilo air; and the dolphin has "been observed while 
asleep with the muzzle above the ^vater, and it siioreg in 
its ?leep. The (]ol|)hin and phocaBua give milk and suckle 
their young. They also receive their young into them- 
selves. The crrowth of the young dolpbijis is rapid, for 
tbey attain theu: full size in ten years. The female is preg- 
nant for ten months. The dolphin produces her young 
in the suinmer-time, and at no other season. They seem 
also to disappear for thirty days during the season of the 
dog-star. The young follow their dam for a long while, 
and it is an animal much attached to its otijspriug. It lives 
many years ; for some have been known to live twenty-five 
or tliirty years ; for fishermen have marked them by cutting 
their tails and then giving them their liberty. In this way 
their age uas known. 

3. The tieal is amphibious, for it does not inhale water, 
but breathes and sleeps. It produces its young on land, 
but near the shore, in the manner of animals with feet ; but 
it livea the greater part of ita time, and obtains its food in 
the sea, wherefore it ia to be consideied among aquatic 
animaila. It ia pro^erlj Txriparona, and producea a liying 
ereatuxe, and a cnorum, and it brings forth the other mem* 
branes IOlo a sheep. It produeea one or two, never more 
than three youDff ones. It haa a]ao munma, bo that it 
aucklea ita young like quadrupeds. It produces its young 
like the human aubject, at aU seasons of the year, but ea* 
peda lly w ith the earnest goats. 

4. Wh^ the young are twelve days old, it leads them to 
the water Beirerol times in the day^ in order to habituate 
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tliem by degrees. It drags its hinder parts along, and does 
not walk, to it caimot erect itself upon its feet, but it con- 
tracts ai^ draws itself together. It is fleshy and soft, and 
its bones aie cartila|iDGas. It is 'd]fii<»ilt to kill the seal 
by vi<toiee, unless it is struck upon the temple, for its body 
is fleshy. It has a yoice Hke an ox. The pudendum of the 
feniale is like that of the batisy in all other aniznals of the 
dass the pudendum resembles tiiat of the human female. 
This is the manner of the derelopment and nature of the 
young of aquatic animals which are either internally or 
externally TiTiparous. 

Chapter XII. 

1. Thb oviparous fish have a divided uterus placed on the 
lower part of the body, as I obs^ed before. All that have 
scales are viviparous, as the labrax, cestreus, cephalus, etelis,^ 
and those called white fish, and all smooth fish except tlM 
eel. Their ova resemble sand. This appearance is owing 
to their uterus being quite full of ova, so that small fish 
appear to have only two ova; for the small sise and thinness 
of the uterus renders it invisible in these creatures. I have 
before treated of the sexual intercourse of fish. The sexes 
are distinct in almost all fish, thougli there is some doubt 
about the erytbrinus' and the channa^ for all these are 
found to be pregnant. 

2. Ovn are found in those fish which have sexual inter- 
course, though they possess them without intercourse. 
•This is observable m some kinds of river fish ; for the 
phoxini' appear to be preguant as soon as they are born, 
and when they are quite small. They emit the ova in a 
stream ; and, as I observ^ed before, the males devour great 
numbers of them, and others ])erish in the water. Those 
are preserved which they deposit in their appropriate situa- 
tions. For, if all were preserved, the numbers that w ould 
be found w'ould be immense. Not all those that are pre- 
served are fertile, but only those on which the seminal finid 
of the male has been sprinkled. When the female produces 
her ova, the male follows, and scatters his semen upon them. 
Toung fish are produced Irom those ova which are thus 
jsprinkled. The remuindcr turn out as chance may direct. 

/ rerliaps the Saa-bream, Spams. ^ FerhapA Perca mariua. 

* C^prinud Plioxiaua. 
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8. The same thing also occurs m the malacia; for the 
male sepia Bprinkles the ova of the female as they are de- 
posited; and it is reasonable to suppose that the other 
malacia do the same, although it has only been observed in 
the sepia. They produce their ova near the land, the cobii 
deposit them upon stones, and that which they produce is 
flat and aand-like. The rest do the aame, for the parts near 
the land mte warmer, and pnmaon is nunre ahimdanty and 
there ia better protection for their young against laigev 
fish, for which cause yery ^reat niim1>erB deposit thdr ova 
near the riyer Thermodon, m the FontuB, for the place is 
sheltered and warnii and the water is sweet. 

4. The majority of yiyiparouB flah reproduce once in 
l^year, except the email phyddea,^ which reproduce twice 
ft-year. The male phycea differs from the female^ beine 
durker-coloured and haying; larger scalea. All other fish 
produce from seed, and emit oya ; but that which is called 
the belone, at the season of reproduction bursts asunder, 
and in this way the oya escape ; for this fish has a diyision 
beneath the stoipacb and bowels, like the serpents called 
typhlinie.^ When it has produced its oya^ it suryiyea, and 
tue wound heals up again. 

5. The development of the oyum ia alike, both in those 
that are internally and those that are extemaUy oviparous. 
Por it takes place at the extremityof the ovum, and it is en« 
closed in a membrane. The eyes are the first part that is con- 
spicuous ; they are large and spherical ; so that it ia plain that 
they are mistaken who say that the mode of development re- 
8P!^iMes that of vermiform creatures, for in tliem the order 
is ditferent, and the lower parts are formed iirst, and after- 
wards the head aud eyes. When the ovmn is taken away, 
they assume a circular form, and for some tnnc conliruio to 
grow without taking in any food, by absorbiTin^ the moisture 
of the ovum. They afterwards derive their nutriment, as 
long as they continue growing, from the wat-er of the river. 

6. When the Pontus is cleansed, something ia iioated 
out into the Hellespont which is called fucus. It is of a 
yellow colour. Some say that it is naturally a plant. This 
takcB place at the beginning of summer. The oysters and 
fcmall fish which live in these places feed upon this fticus j 

' Mugil* Some specit^ of mulkU ' lAOcartti apiii. 
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and some maritime persons saj that thej obtain tlieir puxple 
from tbis plant. 

Chapteb xin. 

1. Tin: pond and river fish bep^n to reproduce usually when 
five moiithti old. Thej all produce their ova at the begin- 
ning of summer. Like the marine llsh, the females of these 
kinds never emit all their ova, nor the males all their 
semen, at once ; but both sexes are always found to con- 
tain a portion of the reproductive substance ; they pro- 
duce their OTa at the proper season. The cjprinus five or 
six times a-year, and esppcially under the influence of the 
stars. The chalcis reproduces three timesi all the rest but 
once a-year. 

2. They deposit their oya in the stagnant parts of riyers 
and ponds among the reeds» aa the phozinus and perca. The 
glaou and the perca produce their oya in strings, like the 
frog. That which the perca produces is so inyolved that, on 
account of its breadth, the fisnermen collect it together fiom 
among the reeds in ponds. The larger indiyiduals of the 
glanis produce their oya in deep water, some where it is a 
fiithom deep ; but the smaller ones in shallow water, and 
especially at the root of the willow or. some other tree, and 
among the reeds and mosses. 

3. The fish fold themselyes together, sometimeB a large 
one witli a small one, and approximate the passages, which 
some call their navel, from which they eject their respective 
seminal matter, the females their ova, and the males their 
spermatic fluid. Those oVa with which tEe semen of the 
male has been mixed immediately or in the course of a day 
become whiter and larger, and in a short time the eyes of 
the fish make their appearance; for in all fish, as in other 
animals, this part is most conspicuous, and appears the largest. 
But, if the seminal fluid does not touch any of the ova^ as iu 
the case of sea-fish, these become useless and barren. 

4. From the fertile ova, as the fish increase m size, some- 
tliing like a shell is separated; this is the raerabrane which 
envelopes the ovum and the embryo fish. As soon as the 
seminal fluid is mixed with the ova a glutinous matter is 
formed, which fastens them to the roots or other substance 
on which they are deposited. The male watches over the 
place where the greatest number oi ova are depositedi and 
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the female <lr|)arts n?^ soon as ^he has spawned. Tlie develop- 
inent of the ovuui ut the glaiiid proceeda the most siowlj, for 
the male remains by them for forty or fifty days, in order 
that they may not be devoured by tmh chancing to come 
that way. 

5. Next to thia is the cyprinus. The ova, however, of 
these which are preserved escape very quickly. The deve- 
lopment in some of the small fish takes place on the third 
day, and the ova upon which the seminal fluid has fallen 
begin to increase on the same day, or shortly afterwards. 
The ova of the glanis become as large as the seed of tiie 
orobus. Those of the cyprinus and that chiss, about the 
aize of millet. I he ova of these lish are produced and deve- 
loped in this manner. 

6. The chalcis assembles in great numbers to deposit its 
ova in deep watto. The fish which is called tilon deposits 
its ova near the shore, in sheltered places ; this fish also is 
gregarious. The <nrprinus, baleniSy and all others, so to 
say, hasten into shallow water to deposit their ova, and tfair* 
teen or fourteen males often follow a single female, and when 
the female has deposited her ova and departed, the males 
that follow her sprinkle their semen upon them. The majo- 
rity of the ova are lost, for the female scatters them abroad 
as she is moving forward, unless they fall upon any sub-' 
stance, and are not carried away by the stream, l^one of 
them, except the glanis, watch their ova^ unless the cyprinus 
meets with them in great numbers, when, they say, that this 
fish watches them. 

7. All the male fish have semen, except the eel, and this 
one has neither semen nor ova. The cestreus migrates from 
the sea into lakes and rivers ; the eel, on the contrary, leaves 
them for the sea. Most fish, therefore, aa IsObservedy pro* 
eeed from ova. 

Chjlpteb XIV, 

1. SoHiB originate in mud and sand : even of those kinds which 
originate in sexual intercourse and ova, some, they say, have 
appeared both in other marshy places and in those which once 
surrounded Cnidus, which became dry under the influence of 
the dog-star, and all the mud was parched up, but with the 
first rains the waters returned, and small fish appeared with 
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the return of the waters. This was a kind of ccslreiis, which 
originates in coition, about the size of small Dianidia/ but 
the^ had neither ova nor semen. In the Asiatic rivers, 
which do not How into the sea, other small fish, of the size 
of epseti,*^ are produced in the same mnnner. Some persons 
say that the cestreua is always produced in this manner, but 
ia this they are mistaken, for both the females are kuowu 
to have ova and the males semen. But there is some one 
kind of them which originates in mud and sand. 

2. It is evident from the foilowing considerations that 
Bouic of them are of spontaneous growth, and do not origi- 
nate either in ova or semen. Those which are neither ovi- 
parous nur viviparous are ail produced either from mud or 
sand, ur from the putnd uuitter on the surface, as also the 
foam in sandy places produces the aphya.* This aphya never 
increases in size, and is barren, and as time advances it 
perishes, and another fry is formed. Wherefore it may be 
•aid to be reproduced at every season^ except for a short 
time; for it ocmtinues from the autumn arctums to the 
8{Hii». This 18 a proof that it aometimea originates in the 
•oil, tor it ia not captured bj fishermen in cold weather, but 
em a fine day it may betaken as it comes up from the ground 
for the saike of the warmth. When they have ^dragged the 
ground and scraped up the sui&oe, the fish are more nume- 
rous and better. The other aphy» are mferior, on aeoount 
of their r^pid growth. 

8. They are found in shady and marshy places, when the 
earth becomes warm in fine weather, as near the temple 
of Athene in Salamis, and near the tomb of ThemistocieSy 
and near Marathon, for foam is formed in all these places.. 
It makes its appearance in sudi places^ and in fine weather : 
it appears also at times in seasons of mnch rain, and when 
ibam ia formed of rain water, wherefore also it is called 
aphms ; and sometimes it is found on the surface of the se% 
in fine weather, where it is whirled about, and, like the little 
maggots in dung, so this is found in the foam which floats on 
the suifiuse ; wherefore also this aphya is i»rried by the sea 
in many directions, and it abounds and is ciq;>tured in the 
greatest abundance when the season is moist and warm. 

4. There is another aphva derived from fish, for tliat 
which is called cobitis is aerived from small and inferior 

^ fturdine. ' Athcnne epaetot. * MelaiiunujuT«cuIiis.' 
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gobiJ, wTiich bury themsplvea in the earth. The membrades 
are produced from the phaierica. The trichides come from 
these, and the trichia* from the trichides ; from one kind of 
aphya, which inliabits the port of Athens, the encrasieoli 
are derived. There is auoilier kind of aphya which originates 
in the mcenis and cestreuSj but the barren aphrus is very 
soft, and endures only for a short time, as I said before, and 
at last nothing is left but the head and eyes. The liaher- 
men, however, have now found a mode of conveying it from 
place to place^ for it lasts longer when salted. 

Chaptxb XV* 

1. Eels are not produced from sexual intercourse, nor aro 
they oviparous, nor have they ever been detected with semen 
or ova, nor when dissected do they appear to possess either 
seminal or uterine viscera i and tms is tiie onlj kind of san- 
^ruineons animal which does not originate either in sexual 
intercourse or in om It is, howev^, manifest that this is 
the case, for, after rain, they have been reproduced in some 
marshy ponds, from which all the water was drawn and the 
mud deaned out ; but they are never produced in dry places 
nor in ponds that are always fuU^ £)r they live upon and are 
nourished by rain water. It is plain, uierefore, that they 
ate not produced either from sexual intercourse or from ova« 
Some persons have thought that they were productive, be« 
cause some eels have paraaiticaL worms, And they thought 
that these became eels. 

2. This, howeyer, is not the case, but they originate in 
what are called the entrails of the earth, which are found 
spontaneously in mud and moist earth. They have been 
observed making their escape from them, and others have 
been found in them when cut up and dissect. These 
originate both in the sea and in rivers wherein putrid mat- 
ter is abundant ; in those places in the sea which are full of 
fuci, and near the banks of rivers and ponds, for in these 
places the heat causes much putridity. This is the mode of 
generation in eels. 

Chapteb XVI, 

1. Ttte reproductive function is not active in all fish at the 
same time or the same manner, nor are they pregnant during 
the same length of time. Before the season of sexual inter* 
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course the males and females bei;in to assemble, and at tTio 
period of intercourse and the product ion of their ova they pair 
together. Some of them do not remain pregnant more tlian 
thirty days, and others not so lons^ ; but all of them remaia 
so for a number of days, which can be diistributed into 8e?en. 
Those which some persons call marini remain pregnant for 
the longest period. The sargus becomes pregnant in the 
month of December, and remains so for thirty days. The 
kind of cestreus wliich some persons call the chelon and the 
myxon are pregnant at the same time as the sargus. All 
these suffer in their pregnancy, wherefore they are driven to 
the shore at this season ; for in the vehemence of their desire 
they are carried towards the land, and always continue in 
motion during this period till they have produced their ova. 
The ceatreus is more remarkable for this than any other fish. 
As soon as they have deposited their ova, they become quiet. 

2. In many fish there is a limit to their reproductive powers, 
wli0ii wonnB make l^eir appearance in their abdomen* These 
worms are small living creatures, which expel the repro- 
dttctive substance. The small fry of the rhyas makes its ap* 
pearance in the spring, and that of many others about the 
venial equinox. Other fish do not produce at this season of 
the year, but in the summer or near the autumnal equinox. 

d« The atherina produces its young first of all, near the 
land. The cephalus is the last. This is evident from the 
amaU fry of the former appearing first, and that of the latter 
last of luL The cestreus also produces among the first. The 
salpa in most places deposits its ova during the summer, and 
sometimes in the autumn. The aulopias, which they call 
anthiaa^ produces its ova in the summer season. Afber these 
the chrysophrys, labrax, mormynis, and all those which are 
called dromades ; the trigla and cocarinus are the latest of 
all the gregarious fisb« These oviposit in the autumn . The 
trigla deposits her ova in the mud, which causes her to be 
late, for the mud continues cold for a long while. The cora- 
dmuB is next to the trigla, and goes among the sea weed to 
deposit her ova: consequently they frequent rocky places. 
It continues pregnant for a long while. The Tnn?nide3 
oviposit at the winter solstice. Many other marine fish 
oviposit in the summer, for tiiev nre not captured at this 

period. Xhe mamis is the most productive of all fish^ and 



Digitized by Google 



XHK HI8I0BX Of XSIILLLS. 



[B.TI. 



the batraclius the most so among tlie selache. They are, 
however, rare, for they perish very readily ; Liiey oviposit iu 
shoals and near the land. 

4. The selache, a» being viviparous, are less productive. 
These are particularly preserved by their large size. The 
beloiie ia late in producing its young, and many of intern are 
burst by their ova in the act of parturition ; for these ova 
are not so numerous as th^ are large. They surround the 
parent as if they were phalangia ; for she produces them 
attached to herself, and if any one touches them they make 
their escape. The atherina deposits her OTa by rubbingher 
abdomen against the sand. Hie thynni burst with fat. They 
live two years. The fishermen argue thus : when the thru* 
nides fSul one year, the thynni fail the year after. They 
appear to be a ) ear older than the pelamus. 

5. The thynni and scombri copulate at the end of Ee- 
bruary, and produce their young at the beginning of June. 
They produce their ova, as it were, in a purse. The growth 
of the thynnides is rapid ; for when these fish produce their 
young in the Pontus, they produce from the ovum creatures 
which some persons call scordykB, and the Byzantines call 
auxidse, because they grow in a few days. They go out in 
the autumn with the thynnus, and return in the spring as 
pelamides. Nearly all other fish grow rapidly, but those in 
the Pontus more rapidly tlian in other places; for the amm 
there incren^^e visibly every day. It is necessary to re- 
member tliat tlie same lish have not in the same place the 
identical time of coition and efeatation, nor the same period 
of reproduction and completion ut tlieir oilspring. Yov those 
which are called coraciui produce their ova at the time of 
wheat harvest, thoui^h, sjenerally speaking, the order of their 
reproduction is that w hich I have mentioned. 

6. The conger also becomes pre8:nant, though this circum- 
stance is not equally distinct everywhere on account of its 
fat ; for the organ of reproduction is long, like that of ser- 
pents. It becomes distinct, however, when laid upon the 
fire; for the fat smokes and cunsuirics away, and the ova, 
when pressed, jump out w^ith a craeking noise. If any 
person will feel and rub them with the finger, the fat will 
appear smooth and the ova rough to the touch. Some con- 
gers hare fiit but no ova; and others, on the contrary, have 
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no fat but such ova as I have described. We hare now 
treated of nearly all the oviparous animals, whether furnished 
with fins, or wings, or feet, and of their sexual intercourse, 
geatation, development, and aoch like subjeots. 

Oraptbb ZYIL 

1. W'E must now treat of the natme of viviparoua animala with 
fbet and of man at this period, We have already treated in 
general and in partictuar of thear mode of odtion. It is 
common to all animale to be elevated with the desire and 
pleasure of sexual interoonrse. The females become savsge 
when their young are produced, the males at the season of 
coition ; for horses bite each other and drive about and piir- 
aue their riders. The wild boars are very savage at this sea- 
son, although coition renders them weak. 

2. And they fight wonderfully among themselves, and 
make themselves as it were breastplates, and render their 
skin callous beforehand hj rubbing themselves against trees 
and frequently wallowing m the mud and drying themselves. 
They fight together and drive each other out of the herd so 
fiercely, that not rarely both of them perish in tlio fight. 
The same is the nature of bulls, rams, and goats ; for although 
at other seasonB they pasture together, at the period of co- . 
pulation they quarrel and fight ton^ethor. The male camel 
aisois violent at this time, win t her iL is a man or a camel that 
approac-heH bim, and he will at all tiint s tit:^rht with a horse. 

3. Tlie nature of wiid animals Ib the same. For bears, 
wolves, aiul lions are savage if they are approached at this 
season; but they do not quarrel mueh among themselves, 
for none of them are gregarious. The she bears are savage 
in defence of their cubs, and bitches for their puppies. Ele- 
phants also become wild at this period. Wherefore they say 
that in ]nciia those who have the care of them do not permit 
them to have sexual intercourse with the females; for they 
become mad at guch season and overturn the houses, which 
are badly built, and do many other violent acts. They say 
also that abimdance of food will render them more gentle* 
They also bring others among them which are directed to 
beat theniy and so they punish them and reduce them to a 
itote of disdpline. 

4. Those ereatura lAicb baTe freq[iie^^ 

IE 
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like domestic animals, as the hog and dog, appear to be less 
tnflueuced by these circumstances on account of the fre- 
quency of tbeir coition. Of all females the mare is the moat 
Yiolent in her sexual dc?!irp8, and then the cow. "Marea are 
subjec t to the affection caiied Iiippomania, and this name is 
transierred from this single anmml to intemperate and lasci- 
vious persons. Ti]( v are said to be affected by the wind at 
such seasons : wherefore in Crete they never separate the 
staUions from the mares. When the mares are thus affected, 
they separate themselves from the other horses. In swme 
the same affection is called xa^rp;^j/», to desire the boar. 
They never run to the east or the west, but either north or 
south. 

5. When they suffer from this affection, they will allow 
no one to approach them, till they either are so fatigued that 
they can gu no further, or come to the sea: they then eject 
some substance, which has received the name of hippomanes, 
like that on a new-bom colt. It resembles the capria of 
the tow. Poifloneni diligentlj seek for thia aabstflnce. At 
the aeason of sexual mteroaane they lean upon each othet 
mors than at other times, and more their tauiB^ and utter a 
different sound from thafc which is common to them. A 
fluid like semen also flows from their genitsl organs, hut it 
is much more thin than that of the male ; and some per- 
sons call this fluid hippoman(B8| though it is not that 
which is produced upon colts* It is difficult to collect 
this fluid, for it does not appear^ in large mumtities. 
When thej are desiroua of sexual intercourse, they oflen 
make water, and sport together: this is the nature of 
horses. 

tf. Cows desire the bull. They ue taken up by their 
pssaion, that the cowherds cannot manage them. Mares 
and cows shew the Tehemence of their desire by the swelling 
of their genital parts. Cows also, like marea, make water 
very frequently. The cows also mount upon the bull, and 
follow, and stand beside him. The younger animals, both 
among horses and oxen, are the first to desire sexual inter- 
course ; and in fin 0 weather, when their health is good, the 
vehemence of thvlr desire is still stronG;er. If the manes 
of the mares are cut, their desires become weaker^ and they 
are leiKLered more gentle. 
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7. The stallions recognise the mares of their own herds 
bj the scent ; and if may strangers become mixed with them 
a fbw days before the period of coition, they bite them till 
they go away, and each stallion feeds apiurt with his own 
mares. Thirty maves^ or rather less, are given to each ; and 
if any male approaches, he turns and goes round the mares 
in a circle, and then prepares to fight. If any one of the 
females attempts to move, he bites and prevents her. 

8. At the season of B^^xuai intercourse the bull pastures 
with the cows, and fig^lits with other bulla: at other times 
tbe Bcxes keep themseivea separate : this is called aTiihayi\ih 
(despising the herd) ; those m Epirus are ol'ten not seen for 
three months : and generally all, or nearly all, wild animals, 
do not herd with their females before the season of sexual 
intercoia-^e : but as soon as they come to puberty the males 
Beparate themselTes, and cease to feed with the iemales. 
Sows, when they are urged by sexual desire, or, as it is 
called, desire the boar (xavfav), will even attack men. 
In bitches this affection is called <rxu^^v, to desire the 
dog. 

9. When females arc urged with desire, their f^enital organs 
are swollen with heat, and a iiuid becreiion takes place. 
Mares scatter about a white fluid at this season. In no 
creatures are the catamenia so abundant as in women. In 
sheep and goats at the season of coition^ there are certain 

before copulation: tiim are aJso sicns after oopn- 
laraon^ but these again cease till the period of parturition^ 
when they again occur. By this means shepherds under- 
■tsnd that tney are about to produce their young, h&xx 
parturition there is a great punficationy which at first is not 
yery full of blood, but becomes so afterwards. 

10. In the cow, the 8ss» and nuure, this purificatiott is 
abundant, on account of their great size ; but still It is 
small, considering how large they are. When the cow is 
ursed by desire, she unde^oes a brief purification, about 
hau-a-cup full, or a little more. The time of this purification 
is peculiarly the period for sexual intercouse. Of all quad« 
ffupeds the mare suffers the least, and is the most cleanly in 
parturition: neither is her loss of blood great considering 
the size of the animal. In cows and mares, the failure of 
the catamenia in the seoondy fourth^ and sixth month iscon* 
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•ideiedM a sign of pregnaiicj ; but it is not easy for anyone 
to understand this, who does not follow and accnstom him* 
self to them : and some persons sie of opinion that they have 
no oatamenia. The female-oieiis has no catameniaj Imt her 
mine is thicker than tiiat of the msle. 

11. On the whole, the liquid excrements are thicker in 
other animals than in man ; and those of female sheep and 
goats thicker than in the males of tbe same animal. That 
of the she ass is thinneri of the cow is harsher, than of their 
respectiye males. After parturition the urine of all creatures 
becomes thicker, and especiaUy in those which have no puri- 
fication. When females begin to feel sexual desires, their 
milk is like pus ; it afterwards becomes useful after parturi- 
tion. Sheep and goats become fat when they are pregnant, 
and consume more food i and so do cows, and all other quad- 
rupeds. 

Chapter XVI H. 

1. GEl^EIlALLl speaking, the sexual desires of anima.ls are 
3iiore violpnt in spring. They do not all, how ever, copulate 
at the same seasons, but at the time of year wliich will cause 
them to produce their young at the proper season. The 
period of gestation in domestic swiue is four months. They 
never produce more than twenty pis^s ; and if they have 
many, they camiot bring them all up. "When aged, they 
produce in the same manner, but they copulate more 
Blow]y. They become pregniiot with one act of coition; 
but they submit themselves to the boar very irc<^uently, ou 
account of their rejection of the capria after they are preg- 
uaat. This takes place in all, but some will also eject the 
semeiL 

2. If any of the pigs are injured or deteriorated during 
pregnancy, it is called metadueron. This may take place in 
any part of tiie uterus. In parturition the sow giTes the 
first teat to the first pig. It is not necessuT* that she should 
20 to the boar as soon as the sezusl appetite is felt, or before 
her ears begin to hang down; for otnerwise she desires to 
go again. If she ^oea to the bosr when she is desirous of it, 
the impregnsitum is complete in a single act of intercourse. 
Barley is a proper food for the boar at the period of coition* 
U should be cocJ^ for the fiuuale otor parturition. Some 
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•OW0 produce exoelleat pigs from the first; others do not 
produce good offspring and pigs till ihiej are grown up. 
itome persons say that if one of the eyes of a sow is put out, 
she generally speaking dies very soon. Most of them, live 
fifteen. Some die in less than twenty years. 

Chapter XIX. 

1* Shbxp beoome pregnant after three or four acts of sexual 
intercourse. If rain falls after the act of intercourse, it 
must be repeated. The nature of goats is the same. They 
generally produce two, and sometimes three. Cases have 
occurred of tbcir producing four. The period of o;egtation 
in the slieep and goat is iive months; and in some places, 
where the weather is warm and fine, and food is abundant, 
they have young twice a-year. The goat will live eight 
years. Tlie sht^ep lives ten years, or generally rather less ; 
out the leaders of the flock live iilteen years ; for in every 
flock they select one of the males as a leader, who, when 
called by the shepherd, places himself at the head of the 
flock. They are accustomed to this duty even when young. 
In Ethiopia the sheep live twelve or thirteen years, and the 
goats ten or eleven. 

2. Both the sheep and goat enjoy sexual intercourse as 
long as tliey live. Sheep and guai^i |)ro(ince twins, if either 
the pasture is good, or the ram or he-goat, or the ewe 
belongs to a race producing twins. They produce females 
or males both from the nature of the water (for there are 
mnunB waters that cause thw to prodnoe males and others 
females) and firom thev manner of sexual intercourse; und 
if the wind is n<»thward during copulation they produce 
make ; and if it is southward, females ; and one wmeh na- 
torally produces females will change its nature and produce 
males; so that it is necessary to see that they stand to the 
north during the act of sezuisl intercourse. If any are ao» 
customed to copulate early, and the ram is introduced to 
them late, they will not endure it. 

8. The lambs are white or black according as the veina 
beneath the tongue of the ram are white or black ; for the 
lambs are white if the veins are white, and black if they are 
black. If they are both black and white, the lambs also are 
of two cdoursj and if red^ then the lambs are ted» They 
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are more ready for sexual intercourse if they drink salt 
water; so that they should be supplied with salted water 
both before and after parturition, aud :]<;ain in the spring. 
The herdsmen do not constitute any leader ameufj the flocks 
of (^oats, because it is not their nature to he stationary, but 
they are active and ready to move from place to place. If 
the older sheep prepare for sexual intercourse at the proper 
time, the sheplitrda consider it a sign of a good year for the 
sheep ; if the younger ones are ready iirst^ it wul be a bad 
flheep year. 

Chapter JLX. 

1. Thebe are many kinds of dogs. The Xjacedemoniaadogi, 

both male and female, begin to have sexual intercoune at 
eight months old. Some also lift their leg to make water 
about this period. The bitch becomes pregnant with a single 
act of coition ; tiuais particularly eyident in those which peiv 
form the act in secret, for they beoome pregnant when once 
united. The period of gestation in the La^emoman bitch 
is the sixth part of a year, that is sixty days, or it may be one, 
two, or three days more or less. The puppies when they 
are bom are hlind for twelve days. The hitch is ready for 
sexual intercoinse six months after she has produced her 
young, aud not sooner. In some the period of gestation 
is the fifth part of a year, this is seventy-two days. The 
puppies of sueli bit clies are blind for fourteen days. Others 
are pregnant the fourth part of a year, that is three whole 
months ; their puppies are blind seventeen days. The fe- 
male appears to desire the male for the same length of time. 

2. Tlie catamenia in bitches last for seven days, and at 
the same time the genital organs are swollen with heat ; 
during this period they will not endure coition, but during 
the seven da} s which loll ow, for they all appear usually to 
desire the male for fourteen days. 'J'his affection continues 
in some for sixteen days. The puriiication iVom pai^tiiniion 
takes place at the birth of the young ones ; it is thick 
and phlegmatic, and the quantity produced in partu- 
ijtiinL iB small in proportion to the size of the body.^ 
Bitches generally have milk fite days before parturition $ in 

> (Or perhaps) after parturition ti» ditobaige beooniM thinnfir in 
ooiuutenoe* 
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»ome cases it appears seven, and in others four days before- 
hand ; the niiik is good as soon as the young are born. The 
Lacedemonian bitch gives milk in thirty days after sexual 
intercourse; at first it is thick, but becomes thinner after- 
wards. The milk of the bitch is thicker thaa that of other 
animals, except the sow and the hare. 

3. There is evidence of their having reached the age of pu- 
berty, for as in the human subject the mauimaB begin to 
enlarge and become cartilaginous ; it is, however, difficult to 
detect this without practice, for the enlargement is not very 
great. This takes place in the female, nothing of the kind 
occurs in tlie male. The males generally begin to lift up their 
leg to make water when they ;ire six mouths old. Some do 
not do no till they are eight months old, and others before 
they are six months old, for, to speak plainly, they do this as 
Boon as they reach puberty ; all the females sit down to make 
water ; some, however, even of these lift up their leg for 
this purpose. The female never produces more than twelve 
puppies, generally fire or six, and sometiineB only one; 
those of Laeed»mon generally have eight ; botJi sexes con- 
tinue to enjoy sexual intercourse aa loDg as they live* 

4. It is a peculiarity of the Lscedemonian dog, that it is 
more ready tot sexual intereouxse after bard work than when 
idle; the male of this kind Uvestenyears, the ftmale for twelve, 
most other do|;s live fourteen or fifteen years, some even 
twenty, for which reason some persons think that Homer is 
right when he makes the dog of Ulysses to have died at 
the age of twenty. On account of the hard work which the 
Lacedemonian dogs have to endure the female lives longer 
than the male ; in other races this is not so plainly observed, 
but the male is usually longer lived than the female. The 
dog does not shed any teeth except those called the cam'ne 
teeth, these are shed by both sexes at four months old. 
Because they shed these only, a question is raised, for some 
persons altogether deny that they shed only two teeth, for 
it is difficult to meet with these, and others, when they see 
that they shed thcst^ tliink that they muBt shed all their 
teeth. People jud;;(' of the age of a dog by its teeth, for in 
young dogs they are wlute and sharp, in old ones they are 
black and blunted. 



i^iy, i^ud by Google 



168 



VHl HI8V0BT OH AraCALS. 



[B. TI, 



Chapter XXI. 

1. Thb cow is impregnated with a single act of coition, 
and the bull mounts upon her with such violence that she 
bauds, beneath his weight. If he fails to impregnate her 
afler twenty days, she is again admitted to the bull. Old 
bulls will not mount the same cow several times in the 
same rbv imleas there is some intermiasion, but young bulls, 
incited by the strength of their deaire^, will force the same 
cow several times, and will mount upon many in succession. 
The bull is one of the least lascivious of animals. The 
conqueror copulates with the female, but if he become im- 
potent from frequent sexual intercourse, the inferior will 
attack 1dm,' and ufien prevail. 

2. Both the male and the female commence sexual inter- 
course, so as to produce young, at a year old, though not 
generally till they are a year and eight months old, or two 
years old according to general agreement. The female is 
pregnant nine months, and produces her young in the tenth 
month ; some persons affirm that parturition takes place at 
ten moiitliB to a day ; if any of them calve before the above 
mentioned time, the calf is abortive and does not live, and 
even if bom a little before the proper time it cannot live» 
for the hoofs are im;^rfect. ^6 female generally prodttoea 
one at a time, Bometunes two« She continuee to bear and 
to have sexual intereoume as long as she Hves. 

8. The female usually lires mteen years, and so does 
the male if he is not caistrated ; some live for more than 
twenty years if they have an active body. They usually 
place castrated oxen as leaders of the herd, as they do in 
sheep, and these live longer than the others, for they do 
no work, and feed in a superior pasture. They attain per* 
fection at five years old, wherefore some say that Homer 
was right when he spoke of the male flourishing at five 
yesrs old, and the cow at nine years old, for both expres- 
sions have the same meaning. 

4. Oxen change their teeth at two years old, not all of them , 
however, but only like tbe horse ; they do not cast their hoofs 
when they are hune, but only swell very much about the 
feet. The milk is good immediately after calving, but the 
cow has no milk bSorehand. The milk which is EiBt formed 
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lecomes hard like a stone when it is coagulated ; iMa takes 
plaise if it is not mixed with water. Ihej do not produce 
jomg before thej are a year old, except in some remaikable 
cases, for some have been known to copulate at four months 
old. Most of them desire sexual intercourse in the months 
of April and May. Some, howerer, are not impxegnated 
before the autumn. When many become pregnant and 
admit the male, it is a sign of cold and rainy weather. The 
u»iial dischfirges occur in cowB as they do inmaresi bat the 
quantity is less. 

Ohaptib XXTT. 

1. Both the horse and mare begin to use sexual intercourse 
at two years old. Such early cases, however, are rare, and 
their offspring small and weiik ; and generally they com- 
mence at three years old, and they continue to produce 
better colts till they are twenty years old. The period of 
gestation is eleven niunths ; parturition takes place m the 
twelfth. The male does not imprei^nate the female in any 
particular number of days ; but at times in one, two, or 
three, iiointtuues m mure. The ass mounts and impregnates 
more quickly than the horse ; and the act of intercourse is 
not laborious in horses as it is in oxen. Next to the human 
subject, the horse in both sexes is the most lasciTious of all 
animals. The sexual intercourse of the younger horses takes 
place before the ususl age according to the goodness and 
abundance of their food. The horse eenerally produces bat 
one colt, or sometimes two at the outside. ^ The hemionns has 
sIbo been known to produce two^ but this is considered extra* 
ordinaiy. The horse begins sexual intercourse at thirty 
months old, ^ that it can produce proper colts when it has 
done changing its teeth. Some have been known, they say, 
to impregnate mares while dianging their teeth, unlesa they 
were naturally barren. 

2. The horse has forty teeth. It sheds its four first teeth 
at thirty months old, two above and two below. A year 
afterwards, it sheds four more in the same manner, two 
above and two below. And again, at the end of the next 
Tesr, it sheds four more in the same manner. When it is 
jour years and a half old, it sheds no more ; and individuals 
have becm known to shed them all at first^ and others that 
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have slicd them all in the last year. These circuinstaaoet 
are rare, that it usually happens that the liorse is most 
fit for sexual intercourse at four years and a half old. The 
older horsoa nro more full of semen, both the males and the 
females, tiiuii vdauger ones. Horses will copulate both with 
their dams and with their offspring; and it is thontrht to be 
a sign that the herd is complete, when they cojiuhite with 
their ottspring. The vScythians ride upon their prei^niuufc 
mares when the embryo begins to turn in the uterus, and 
say that it renders parturition more easy. All other quad- 
rupeds lie down in the act of parturition ; wherefore their 
young are always produced lying on their side; but when 
the mare feels that the time for parturition ifi approaching, 
fihe standd upright to part with hcj- colt. 

3. Horses generally live eighteen ur twenty years ; some 
live twenty-five or thirty years ; but if they are carefully 
treated, their life may be extended to fifty years. Thirty 
years, however, is a very long life for the male, and twenty- 
nreforthe female. Some hare been known to live foriy 
years* Males live a sLorter time than females, on account 
of the act of sexual interoourse ; and those that aze hrought 
up separately longer than those which live in herds. Fe- 
males attain their proper length and height in five years ; 
the males in six. In six more years the inlness of body is 
acquired, whidi eontinnes till they are twenty years old. 
The females attain perfection more rapidly than the males; 
but in the uterus the males are the more rapidly developed. 
This is also the case in the human subjeet. xhis also takes 
place in those animals which produce several at a birth. 

4. They say that the mule sucks for six months, but the 
mare will not permit it to come afterwards, because it 
drags and hurts her. The horBe snckB for a longer time. 
The horse and the mule attain perfection after casting 
their teeth ; and when they have cast them all, it is not 
easy to know their age. T^^erefore they say that, before 
casting its teeth, the horse has its mark, which it has not * 
afterwards. After the teeth have been changed, the ae^e 

is usually ascertained by the canine tooth ; for that in 
riding horses is gt rierally worn down, for the bridle mbs 
against it. In horses which have not been ridden, it is large 
and not worn. In young horses it is small and sharp. 
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5. The male copulate? at all seasons, and as long as I10 
lives ; the female also as long as she lives ; and at all seasonsy 
unless thev have on a fastening or some other hindrance, no 
peculiar time is appropriated for copulation in either t^ex, 
for there is no penod of coition when thej cannot also bring 
up their young. In Opus there was a horse in a herd 
which engendered when he was forty years old; hut it was 
necessary to hft up his fore legs for him. Mares begin to 
desire sexual intercourse in the spring ; and when the mare 
has foaled, she does not become pregnant again immediately, 

. but waits for a time, and produces better foals at the end of 
four or five years. It is quite necessary that she should 
wait one year, and should pass through a fallow, as it were. 

6. The horse, then, bears young at iutcr\ uls, as I have 
observed; but the ass is not subject to intervals. Some 
mares are quite barren, and others, though they conceive, 
yet do not produce their ^oung ; and they give as a reason 
far tiuBy tluiik upon diuqetion the fcstus was found to contain 
dthermiifonn bodies round the kidneys, so that it appeared 
to have fmir kidneys. As soon as the mare has foaled^ she 
eats the chorion, and bites from the head of her foal the 
substance called hippomanes. In size this substance is 
somewhat less than a diy fig. Its form is flat and round, 
and its colour black. Ix any person is at hand to take it 
before the mare, and she smells it, the scent renders her 
wild and mad. For this reason it is sought afW and eol* 
lected by poisoners. If an ass copulates with a pregnant 
mare, the pre-existing fostus is destroyed. Those who keep 
herds of horses do not place a leader over them, as they do 
over oxen, for they are not naturally stationary, but active 
and wandBiing. 

Ohafteb xxin. 

1. The male and female ass begin to copulate at thirly 
months old, and shed their first teeth at the same perioa. 
They lose their second pair of toeth six months afterwards, 
and their third and fourth in the same v av. These fourth 
teetli are called the marking teeth. Sometimes the ass has 
become pregnant and brought up its young at a year old. 
The elie a^s parts with the semen after coition, if she is not 
prevented j and therefore^ immediately after coitioui tiiey 
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beat her and drive her about. She foals in the twelfth 
month, and eeneraUj produces one foal, for this their 
nature, though cases of twin Inrths hftve occurred. If an 
ass mounts upon a maie, he destroyB her foetus, as I obserred 
before. But the horse does not destroy the foetua of the 
ass^ if the mare has been impregnated bj a he asa. 

2. The pre^;xiant female haa muk at the end of ten montiis. 
After paituntion, she will admit the male on the seventh 
day, and is veiy easUj impregnated at that period. She 
will also receive it afterwards. If she doea not produce 
young before losing her marking teeth, she can never bo 
impregnated all the rest of her life. She does not like men 
to be witnesses of her parturition, nor will she produce hev 
young in the day time ; but when it is dark she retires, and 
ao produces her voung. She continues to procreate diudng 
her whole life, it she has begun before losug her marking 
teeth. The ass lives more than thirty years, and the female 
longer than the male. When a horse copulatea with an ass, 
or a he ass with a mare, abortion is more firequent than be-, 
tween congeners, a horse with a mare, or two asses together. . 
"When the horse and nss are mixed together, the period of 
gestation follows from the male parent. I mean to say that 
it takes the same time as if the parents had been congeners ; 
but in size, Ibrm, and strength the produce of their union 
generallj resembles the femade parent. 

8. If the union takes place frequently, and sufficient time 
is not allowed to intervene, the female yoon beeoinos barren. 
For which reason those who attend to this business do not 
permit them to have continual intercourse, but interpose a 
proper interval. The mare will not admit the he ass, nor 
the she ass the horse, unless the he ass lias been suckled by 
a mare. They are careful, therefore, to admit only those 
asses which they call hippothelao, i.e. asses which have been 
suck led 1)}' aiuare. Tiieae copulate force in the paatures, 
like iiorflfcd. 

Ohaptbb XXIY. 

1. The oreuB (mule) mounts and copulates after shedding 
the first teeth, and when seven vears old ia able to engender ; 
and the |;innuB is produced when he mounts upon a mare. 
Alter this he no longer continues to copulate. She female 
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oreus also has been impregnated, but tbe foetus has never 
been known to come to fiiaturitj. The hemioni (female 
mules) of Syria, near EhcBnicia, admit the male .and pro- 
mate. The kind, however, though similar, is not the 
Those which aie called ginni are produced from a mare, 
when the foetus has received some injury in the nterus, like 
dwarfs amone men and metachora among swine ; and the 
ginnns, like tne dwaif, has a large genital organ. 

2. The hemionus has a long fife; for they have heen 
known to live for eighty years, as in Athens, when they 
built the temple, this individual, though failing with age, 
helped in drawing, and went beside them, and encou- 
raged the yoke mules to their work, so that an edict was 
maddf commanding the corn-dealers not to drive it away 
from the vessels filled with conu The female mule (oreus) 
Iprows old sooner than the male. Some persons say that she 
IS purified when making water, but vio male ages more 
rapidly from smelling the urine. 

3. This is the manner of the reproduction of these ani- 
mals. Those who are employed in bringing up these animals 
recognize the yoiiTig from the old in this way. If the skin, 
when drawn back from the cheek, poon rccoTers its shape, 
the animal is young; if the akin continues wrinkled ibr a 
long while, the creature is aged. 

Chapteb XXV. 

1. The camel is pregnant ten months, and always produces 
a single young one, for this is its nature. They separate 
the young camel from the herd at a year old. The camel 
will live more than fifty years. The season of parturition 
s is in the spring, and the female continues to give miik until 
she conceives again. Their flesh and milk are exceedingly 
sweet. The milk is driuik mixed with two or three times 
its quantity of water. 

2. Elephants begin to copulate at twenty years old. When 
the female is impregnated, her period of gestation, some per- 
sons say, is a jear and a half; other people make it three 
years. The difficulty of seeing their copnLation canaes this 
oilference of opinion respecting the period of gestation. The 
female produces her yonng pending upon her hannohes. 
' Sw pun la evident. The cali^ when it is boniy sneka with 



Digitized by Google 



174 



THE HISTOBY OP AKIMAX8. 



its tnoutli, and not with its proboscis. It can walk and see 
as soon as it is born. 

3. Wild swine copulate at the beginning of winter. They 
produce their young in the spring. For this purpose the 
female sets away into inaccessible and precipitous places, 
wheie there are careB aod plenty of ahade. The males re<^ 
main with the females for thirty days. The number of pigs 
and the period of gestation are the same as in the domesfci* 
cated herdy and their Yoioes are much alike : the female, 
however, grunts more and the male less. The castration of 
the male makes them larger and more fierce, as Homer 
writes. He brought up a castrated wild boar, which was not 
like a beast fed upon food, but resembled a woody moun- 
tain peak." Castoition takes place from a disease like a 
swelling in the testicles^ which tney rub against the trees 
and so destroy them. 

1. The female deer usually copulates, as I observed before, 
from allurement ; for she cannot endure the male on account 

of the hardness of the penis. Some, however, endure copu- 
lation as sheep do. When sexual desire is felt, thej lie 
down beside each other. The male is changeable in liis dis- 
position, and docB not unite hira«elf to a single female, hut 
in a short time leaves one for another. The season for 
sexual intercourse is in Augiist and September, after Arctu- 
rua. The period of gestation is eight months. The female 
becomes pregnant in a few days, and frequently in one day. 

2. She generally produces one fawn, though some have 
been known to bear twins. She produces her young hj the 
road side, for fear of wild beasts. The growth of the lawns 
is rapid. The female has no purification at other times, but 
after parturition her cleansing id aaugLimeous. The female 
usually conductb her lawn to some accustonied phice, which 
serves them for a refuge. It is usually an opening in a 
rock, with but one entrance, where they can defend them- 
selves against those who woidd attack them. 

8. There are fables about their long life. They do not, 
]iowever, appear to be worthj of credit ; and the period of 
gestation and growth of the young does not a^ree with the 
nabita of loug-Uyed animals. In the mountoui called Eb- 
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pho'is, in ArginuBa, in Asia, where Alcibiades died, all clie 
deer have their ears divided, so that they can be known if 
they migrate to another place, and even the foetus in utero 
lias this distinction. The females have lour nippies^like 
cows. 

4. As soon as tlie females are impregnated, the males go 
and live apart from them, and, urged by their sexual desires, 
they each go apart aud make a hole, in Avliieli tliey emit a 
strong sniell like he goats, and their i'aces become black, by 
being sprinkled like those of goats. This continues till 
after rain, when they turn again to their pasture. Tlie 
animal acts in this way on aeconnt of its violent sexual de- 
sires and its fatness. In summer time this is so great 
that they cannot run, but are taken by those who pursue 
them, even on foot, in the second or third race. 

5. They frequent the water both on account of the heat 
and the difficulty of breathing. At the period sexual 
intercourse, their flesh is inferior both in taste and smeU, 
like that cf he-goats. In winter they are thin and weak, 
and in the spring are most active for the chase. When 
chased, tiiey sometimes rest awhile, and remain standing till 
their pursuers come up with them, when the^ start a^esh. 
They seem to do this from a pain in their mtestines ; for 
their viscera are so thin and weak that if they are only 
struck gently they itre raptured, though the hide remains 
sound* 

Chaftbb XXVIL 

1. Beabs perform the act of sexual intercourse in the man- 
ner already described, not mounting upon each other, but 
lying down upon the ground. The female is pregnant thirty 
days, when slie produces one or two, or at the outside live 
cubs. The fa tus is smaller, in proportion to the sl/e of the 
parent, than that of any other animal ; for it is less than a 
weasel, and greater than a moiuse. It is without hair and 
blind, and its legs and almost all its parts are without 
joints. Its season of sexual intercourse is in March. 
The cubs are bom at the time of concealment. At this 
season both the female and the male are very fat. When 
they have bi'oui]^ht up their young, they show themselves 
in the third month of the spring. The porcupine aisa 
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conceals iiaeli^ and is pregnant for the nme numher of 
days, and in other reep^^ resembles the bear. It is very 
dimcolt to capture the she bear when pregnant. 

Chapter XXVIII. 

jl. It has already been observed that the lion both copulates 
and makes water bru ]v wards. They do not copulate and 
produce their young at all season?* of the year, though tliey 
produce annually. The young are produced in the spring. 
The female generally produces two, never more tiian six, 
and sometimes only one. The fable wliich says that the 
uterus is ejected in pRrturition is a mistake. It has arisen 
from the rarity of the animal, those wlio iu vented the fable 
being ignorant of the true state of the case. The race of 
lions 18 rare, and not to be found in eyery place, but only in 
the country between the Acheloua and the ^v'essus in the 
whole of Europe. The young of the lion are very small at 
their birth, so that they can liardly walk at two months old. 
The Syrian Hons produce live times ; at first five cubs, and 
then one less every time. After this they produce no more, 
but continue barren. The lioness has no mane, though the 
lion has. The lion only sheds its four canine teeth, two 
above and two below. They are shed when the animal is 
six months old. 

2. The hy»na is of the colour of the wolf, but it is mnre 
hsiiy, and has a mane alon^ the ridge of its back. It is a 
mistake to sajthat each inonridual has l^e sexual organs of 
both sexes. That of the msle resembles the same organ in 
the wolf and the dog. That which has been imagined to be 
the female organ is placed beneath the tail, and it resembles 
that of tl^ female, but is imperforate, and the anus is be- 
neath it. The female hyena has an organ similar to that 
which bears its name in the male. It is placed beneath the 
toil, and is imperforate. Beneath this is the anus, and below 
this again the true genital organ. The female hyena has an 
uterus like that of other animals of the class, but the female 
is rardr captured. A certain hunter said that he caught 
eleven hyenas of which only one was a female. 

8. Hues copulate backwards, as I formerly observed, for 
it ia a xetrommgent animal. They copulate and produca 
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their young at nil seasons. They become pregnant a second 
time while they are pregnant, and produce their young every 
month. They do not produce their yuiiiig euntiuually, but 
as many daya as may be intervene. The female haw uulk 
before the you up; arc produced. As soon as her young are 
born, she co|nil;ites iiL^am and conceives while giving milk. 
The milk is as thick as that of the sow. The young are 
bom biind^ like those of many animals with diyided ieet. 

CHAiraiB XXIX. 

1. The fox copulates, mouuting on the back of the female. 
The young are born blind, like those ot" tlic bear, and are 
even more inarticulate. When the season of parturition 
approaches, the female goes apart, so tbat it is rare to take 
a pregnant fox. When the young aie boniy fche dam licks 
tiiem, in order to w«rm and mature them. She never pro* 
duces more than four. 

2. The periods of gestation and parturitiony both in point of 
time and the number of the young, are tiie same in tiie wolf as 
in the dog, and the young are blind, like those of the dog. 
They copulate at one season of the year, and the young are 
produced in the beginning of summer. A fabuloua story 
IS told of their' parturition; for they say that all the she 
wolves produce their young in twelve days in the year ; and 
the reason which is given for this fable is this, that during this 
number of days Latona was brought &om the Hyperborean 
regions to Delos, in the form oi a wolf, for fear of Juno. 
Wnethar this is or is not the pedod of parturition has neyer 
yet been ascertained. At present it only rests upon tra- 
dition. It does not appear to be true, nor that other tale 
which says that wolves tmly produce once in their life. 

3. Cats and ichneumons produce their young in the same 
manner as dogs, and live upon the same things. They live 
about six years. The young of the panther are born blind. 
They are never more than four in number. The jackal 
is impre;_;nated like a biteh, and the youuii are born blind. 
They produce two, or three, or four. Its length towards 
the tail is great. Its height is small. It runs very swiftly, 
although its leii;s are short ; but on account of the soft&ess 
of its tiasuea it can leap a ^vent distance. 

4. In Syria tiiere are auimald called hemioni which are 
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dificrcnt from those derived from a mixture of the horse and 
ass, though they resemble them in appearance. As the wild 
ass is named irom its resemblance to the domestic kind, the 
wild aues and tiie hemioni diffier firom the dcnneBtic race in 
speed. These hemioni are derived from their own oongenersy 
of whieh this is a proof* For some came to Phry gia in the 
time of Fhamaoee, the &ther of Phamabazus, and remain 
there still. There are now only three, though they say that 
at first there were nine. 

Chapteb XXX. 

1. The reproduction of mice is more wonderful than that 
of any other animal, "both in number and rapidity. For a 
prei^nant female was left in a vessel of corn : and after a 
sl^ort tinio the vessel was opened, and a hundred and twenty 
jiiiei^ \v( re counted. There is a doubt respecting the re- 
prudiict lull and doHtrnction of the mice whieh live on the 
ground; ibr Hueb au mexpressibie number of field mice have 
sometimes made their appearance that very little food re- 
mained. Their power of destruction also is so great that 
some small farmers, having on one day observed that their 
corn was ready for harvest, when they went the following 
day to cut their com, found it all eaten. 

2. The manner of their disappearanee also is unac- 
countable; for ill a few days they iiil vanish, altliough be- 
forehand they could not be exterminated by bmoking and 
digging them out, nor by hunting them and turning swine 
among them to root up their runs. Foxes also hupt them 
out, and wild weasels' are Terj ready to destroy them ; but 
thejr cannot prevail over Hhm nombers and the rapidity of 
their increase, nor indeed can anything preTsil over ihem 
hut rain, and when ihiB comes they disappear very soon* 

8. In a certain part of Persia the female fcetus of ^e mice 
are fonxoA to he pregnant in the uterus of their parent. 
Some people say and affirm that if they lick salt ther hecome 
pregnant without copulation. The Egyptian mice hare hair 
nearly resembling that of the hedgehog. There ace other 
kinds which go upon two feet, for their fore feet are small 
and their hind feet large.^ They ari Tery numerous* There 
are ahM> many other kinds of mice. 

^ Perhaps ferrei^ MaitdA raro, or weasel. 
' Serboa, XMpiu gerbiUua, or D. jocaioi. 
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BOOK THE SEVENTH. 

Chapieb I. 

1. The circumstances attending on the growth of man, from 
his conception in the womb even to old age, derived from his 
peculiar nature, are after this manner. We have already 
treated of the distinctions of the male and female and their 
parta. The male beffUiB to have aemen at about the age of . 
fourteeii eomplete. £t the same time hair hegina to appear on 
the pubea. Ab AlemaBon of Crotona says that flowers blossom 
before thej bear seed, about the same period the roioe begins 
to become more harsh and irregular. It is ueiiiher quite ' 
harsh, nor deep, nor all alike, but it resembles a discordant 
and harsh instrumeut. This is called r^ayi^str^ to have a 
Yoice like a goat. 

2. This is more conspicuous in those who attempt the 
gratification of sexual desires ; for those who are vehement 
in these desires rapidly pass into a man's voice. In those 
that re&ain themselves tiie contrary occurs. In those who, 
like some singers, endeavour to avoid this change, the voice 
will conthiue for a long while, and never undergo any great 
change. The breasts also and pudendum not only increase 
in size, but their general appearance is changed. At this 
penod of life, if a person is urged to the emission of semen, 
the discharge is accompanied with pain as well as pleasure. 

3. Ahont the same period also the breasts of females en- 
larf^p, nnrl the catamenia make their appearance. They re- 
semble tlio blood of a newly killed animal. In young girls 
only do they appear white, especially if they make use of 
fluid food. This complaint stops the growth and weakens 
the body of girls. The catamenia usually appear when the 
maramaB are about two fingers high. The ypice of girls also 
becomes deeper at this period, for on the whole the voice of 
women is more acute than that of men, and the voice of 
girls than that of old womeii; us the voice of boys is more 
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acute than the voice of men. The Toice of female childrea 
also ifl more acute than that of males, and the windpipe is 
more acute in girls than boys. 

4. They also want especiiil care at this period, for their 
sexual desires are very strong at the commencement, so 
that if they now take care to avoid every excitement, except 
such as the change of thdr body requires, without using 
Tonery, they generally remain temperate in after-yeais. "Ear 
girls who indulge in venery when yoimg, generally grow up 
intemperate ; and bo do males if they are unguarded either 
one wav or both ways ; for at this age tlie ducts open, and 
atFord an easy passage for the fluid throui;h the hody, aud 
at the B;inie time the memory of past pleasures 

desire for present gratification. 

5. Some men never have hair on the pubes from their 
birth, nor seed, on account of tlie destruction of tiie parts 
appropriated to the stiium. There are some women also 
w iio never have hair on the pubes. The male and female 
also change their habits of sickness and of health, and 
the proportions of their body, whether slight or stout, 
or of a good habit, ^ume thin boys after they attain 
puberty become stout aud healthy, in others the contrary 
takes place. This is the case also with females; for whe- 
ther boys or girls have their bodies loaded with excre- 
mentitious matter, this is separated in the one by puberty, 
in the other by the catamenia. They become more healthy 
and thriving when that which had preyfflited health and 
growth is removed. 

6. Those which axe of the coniniry habit of bodv become 
more thin and delicate ; for their naturally healthy condi« 
tion Is separated in the puberty of one sex^ and the cata* 
menia of the other. ' There is also considerable variety in 
the bosoms of young girls, for in some they are very large, 
in others smalL Tins generally takes place in those girls 
which have much supmuous humour, for when the cata- 
menia are about to appear, but before they arrive, the more 
fluid the patient is, the more necesaaryit is that the breasts 
shoidd increase until the catamenia make their appearance, 
and the breasts, which then begin to increase, reAaam so after- 
wards. In youths and aged men the breasts are more con* 
apicnon^ and more like thope of females; and in thope who 
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are of a soft liabit of body, and are ^^nioofh and not full o£ 
Teins, and in dark ])r'r8on8 also mow ilvin fair ones. 

7. Until twenty-one years of a^e_ the semen is unpro- 
ductive, afterwards it becomes fertile, thonofh boys and girls 
produce small and imperfe'<!it' children : this is also the case 
with other animals. Yotmg ^rl9 " CSnceive more readily, 
but after conception suffer more in parturition, and their 
bodies frequently become imperfect. Men of violent pas- 
sions, and women that have borne many children, grow old 
more rapidly than others ; nor does there appear to be any 
increase after they have borne three children. Women of 
violent Boxual desires become more temperate after they 
have borne several children. 

8. Women who have attained thrice seven years are well 

ad9^t^i;for^npbp^ang> ^^"^ toI^^^^^O^ 

eominfLP yenta.^ ISin Bemioal fluid is bafren. T&at which 
is lampy begew maleB ; what is tlun and not dotted, females. 
The beaxd also appean on the chin of men at the same 
period. 

Chapteb II. 

1. Thx catamenia appear when the moon is on the wane, from 
which some persons would axgue that the mooii ia a £niialei 
for the pnrineation of women and the waning of the moon 
occur tocher, and lepletiim occurs again in both after the 
purification and wanmg. In Jew women^ tlie catamenia 
^u^^ ftT^ .»n^fK Ki^ti 1> eyegL^ird m(mth. 

Those in whom they continue for only two or three days 
escape with ease: it is more difficult for those in whom 
it continues for a longer time, for they snffer during the 
whole period. In some the purification takes place all at 
once, in others by degrees ; in all, however, tlie pain is con- 
siderable as long as they are present. In many wo- 
men, when the eatamenia are nearly ready to appear, the 
womb eulTers so much from strangulation and disturbance, 
until they are discharged. 

2. Conception naturally takes place immediately after 
this discharge in women, and those who do not then con- 
ceive, are usually barren. Some women, however, who 
have never menstruated, conceive. Such persoDH contain 
in themselves &a much of the Huid as is usually left behind 
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after the pniificatioi^ but luit bo much aa to make iia ap* 
pearance eztemallj. Some women in whom the utema haa 
dosed inmiediatdy after the pmificatkm, conceiye even while 
menstruating, but do not conceiTe afterwards. The cata> 
menia sometimeB occur even in pregnant women. Sach 
women nsimllj bear imperfect children, and their offspring 
either do not grow up, or are weakly. 

8. It frequently happens that nom the want of sexual 
intercourse, or from youth and the period of life, or from 
long abstinence, the uterus descends, and the catamenia 
occur several times in the month, until they conceive ; after 
which the parts return to their proper place : and sometimes 
even in women with a good habit of body, if the humours 
are abundant, an efEiisioii of the semen takes place if it is 
too moist. 

4. It has already been observed that this purification is 
more abundant in women fhfin in any other creature. In 
animals that are not Yiviparous no symptoms of anythmL; of 
the kind occur, for tliia superfiiioiis matter is returned into 
their own body, for in many the females are superior to the 
nialc3 in size, and in many it is turned to the formation of 
plates, or scales, or abundance of feathers. In viviparous ani- 
mals with feet, it is turned to the formation of hair and bulk 
of body (ibr man is the only animal that is smooth), or of 
urine ; for in almost all animals this secretion is thick and 
abundant. In women, on the contrary, all the superfluous 
matter of the body is directed to this purification. 

5. The case of the male is the same, for in proportion to 
his size, man emits more semen than other animals ; (where- 
fore, also, man is the smoothest of all animala,) and among 
men those which abound in humours, and are not very full 
fleshed, and fair men more than dark ones. So also among 
women. Tot iix those thftt are full fleshed, the grofttenpart 
of th e secretion goes to thesjigply gf the body , Mid in the 
act of sexuaT in^^iirseffiirwomen have niSuraJly more 
seminal fluid than dark ones. Liquid snd acid floods also 
incresse this kind of interoourae. 

Chaptsb III, 

1. It is a sign that women have conceived when the puden« 
dnm remains dry after coition. Ifthelfyi>iaaies]i(iooththiqr 
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will not ooncmva, for it alipB out ; nor will they if tbe labia 
are thick : but if there ia a flensation of roaghness and re- 
sistance when touched with the finger, and the labia are 
thin, tibej are then adapted for conception. In order that 
they may be able to conceive, such women must prepare the 
uterus, and the contrary that they may not conceiye ; for 
if the labia are smooth they do not conceive : so that some 
women, in order that the semen may fall outside the uterus, 
anoint themselves with oil of cedar, or with ceruse, or oil 
mixed with frankincense. 

2. If it remain m pi*} jayp, '^-^t oTT^^oi^f^ f.kfi^ ^^r^^^pff^P 

ha* taJken place, fo r in this period what are called the out- 
pounngs take place. The purification takes place in many 
women after conception. l^hi^Z- days aft er wnrda jti 
case of conceiving a female child, and forty in Jhej^ggjaf. 
a^jrfate"" After parturition, also, the purification lasts a simi- 
lar number of days, though it is not exactly the same in all. 

3. In the same number of days afU^r conception the dis- 
cbarf^e no longer takes its usual course, but is turned towards 
the mamm/p, in wliieh the milk b< gins to make its appearance. 
At first the milk appears very small, and like a web in the 
mammae. After conception, the first sensation generally 
takes place in the iliac region, w hich immediately appeal's 
more full in some persons. This is more conspicuous in 
slight pei-soiis. If the child is a male^ a movement is usually ) 
felt on the right side of the groin, in about forty days ; if a/ 
female, the movement occurs on the left side, in about 
ninety days. We must not suppose, however, that im accu- 
rate judgment can be formed in this way, for it often Inippens 
that the movement is felt on the right side when a itmale 
child, and on the left when a male child is conceived. All 
these, and such like things, vary in a greater or less degree. 

4. About this period, ako, the fietus becomes divided ; it 
prenooslj existea as an undivided mass of flesh. If it pe* 
risbes within seven days, it is called an effluxion ; ii in 
forty days, an abortion. The foetus often perishes within 
this period. If the male fostua is excluded within forty 
days, and is put out into any other fluid, it becomes dis- 
solved, and disappears. If placed in cold water, it becomes, 
as it were, surrounded with a membrane. When this is 
taken oS, the fietua appeaxs about as large as a laige 
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ant. Its ports are Tisible, both those of genenti<»i, and all 
the rest ; and the ejOB are very large, as in other animals. 
If the female foetus perishes withm the three months, it 
flenerallj appears without divisions. If it surviyes to the 

£)urth month, the parts appear formed. 
6. The whole completion of the parts is more slow in tiie 

female than in the male, and parturition is more frequently 
delayed to the tenth month. After birth, females attain to 
youth, and puberty, and old age, more rapidly than males, 
and those that have borne many children more rapidly than 
othersi as it was observed before. 

Chavtsb IV.' 

1. When conception has taken place, the uterus usually 
closes immediately for seven months. In the eighth month it 
opens, and the foetus, if properly developed, begins to descend 
in the eighth month. If the foetus is not properly deve- 
loped, but checked in the eighth month in parturition, 
women who bear in the eighth month do not exclude it, nor 
does the foetus advance downwards in the eighth month, 
and the uterus does not open itself. It is a sign that it is 
not properly developed, when it is born before the circum- 
stances I have described take place. 

2. After conception, women suffer throughout their whole 
body, and their sight becomes dim, and they are afflicted 
with headadie. In some, these symptoms occur very soon, 
as early aa the tenth day ; in otners they are delayed, in 

Sroportion as they have an abundance or deficiency of super- 
uous matter in their bodies. Nausea and vomiting often 
seiae upon them, and on those especially in whom the puri« 
fications become stagnant, and do not yet fly to the mftmmss. 
Some women suier at the commencement of pregnancy, and 
others in the more advanced stages, when the^foBtus be- 
gins to grow. Betention of urine also frequently attacks 
them at last. 

/ 8. G^Qsethat are pregnant with a m ale foetus, usually 
/ paasTCoigSrthe^m^-moire ret^_„&_hfitj^ 
I TOlour throughout. If a female is conceive d, the contrary is 
tfie case; far thejf are g^neraliy morje didil^Qtl^n^ 
sulTer mbre during tEe period of gestation. In many cases 
the legs swellyjuid a swollen condition of the flesh is also conk^ 
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nion. In aoine women, however, the condition is contraiy. 
Pregnant wonieu arc apt to have all soiia of fancies, which 
change very rapidly. Some persons call this longing. 
These fiEUicies are strongest when a female is conceived, and 
there ia but little pleasure in their ^tification» In a few 
women the condition of the body la better during preg- 
nancy ; they suffer most when the hair of the footua begina 
to grow. Pregnant women loae the hair which grows on 
the parts that are hairy at birth, while it becomes more 
thick upon the parts on which it appears subsequent to 
birth. 

4. A male foetus usually moves more freely in the womb * 

ft ifewrift iTIi^ payfaiwtnnn ia iinf an Inngr If a fc 

male, the parturition is fttpWf^K, Jhe pain in the birth of 
Smale children is continuous, and dull; in the birth of 
males it is sharp, and far more severe. Those who, before 
parturition, hare sexual intercourse, suffer less in the pro- 
cess. Sometimes women seem to suffer, not from any pain 
oi their own, but from the turning of the head of the child i 
and this appears to be the commencement of the pain. 
Other animals have a single exact period for parturition, 
for one time is appointed for them all. The human subject 
alone varies in this particular, for the period of gestation is 
Beven. eight, or nine mouths, or ten at the outside, though 
.some have even advanced as far as the eleventh nu nth. 

6. If any are born before the seventh montli, they never 
live. Tliose of seven mouths are the first tliat are developed, 
but these are usiially wenkly, wherefore, also, they wrap 
them in wool. jMany of these iufauts have the passages, 
as the ears and nostrils, imperforate. As they grow, how- 
ever, they assume a proper form, and many of them survive. 
In Egypt, and some other places, where the women sntler 
little pain in parturition, and where they bear many chil- 
drtiu with ease, those even at the end of eight months are 
capable of living, even although they should be monstrous ; 
but in such places children born in the eighth month may 
Burvive and oe brought up. In Greece, however, few of 
them snrvive, and most of them perish ; and people suspect 
that if any of them survive, the exact period of conception 
spuat have been mistaken by the mother. 

6* Women suffer most in the fourth and eif^th month| 
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and if the foetus dies in the fourth or eighth month, they 
uBuallj die also ; bo that not only children bom in the eighth 
month often perish, but their mothers also perish with them. 
In the Bsmewajythe period of conception probably is mistaken 
hj those who have been pregnant more than eleven months; 
for in theae caaee the beginning of the conception escapes 
tiie notice of females, for frequently after the ntems naa 
been distended with flatoleneey women have copulated and 
conceived, and supposed that the former condition in which 
they obserred the uaual symptoms, was the eonunenoement 
of gestation. 

Chjipter v. 

1. The human subject also differs from other animals, as 
to the number of the perfect ofispring produced at a birth, 
for the human subject differs both from animals which 

produce but one, and those which produce many; for, 
generally speaking, and, in most cases, women have but 
one child at a time, though cases of twins occur frequently, 
and in many places, as in Egypt, three or four at a 
birth have been known in some jiarticular places, as I 
have observed before. JFive at abirl li are the most that liave 
been produced. This has been observed to take place m 
maiiv cases, but in one case only have twenty been pro- 
duced at lour births, for five were born each time, and many 
of them were reared. In other animals, if the twins are 
male and female, there is no more difficulty in rearing and 

greBer\ ing them, than if they were both of the same sex. 
a the huiuan subject there are few cases of twins surviving^ 
when one was male and the other female. 

2. The human female and the mare copulate after con- 
ception more than any other creatures, for all other females, 
when they have conceived, fly from the males, except tliose 
which, like the hare, become pregnant a second time during 
gestation. But the mare, himne once conceived, does not 
nmn a second foBtus, but generauj produces a sbgle foal. 
In the human subject it happens sometimes, though rarelj. 
Those which are conceiyed a long wlule afterwaras never 
come to perfeetioDy but, from the pain which they cause, 
destroy the original foetus; and a case has occuned in 
whidi twelve imperfect embiyos have he&a, produced ac 

m 



. ly j^ud by Google 



B. Tn.] THB BIBTOBT 07 AITQCALS. 



187 



one time. If the second conception take place soon after 
the first, they bear and produce the ibetus, as if it were a 
twin. This^ they saj, was the case with Xphicles and Her- 
cules. 

3. The possibih'ty of the case is manifest, for an adulteress 
has been known to produce one child like her Imsbund, and 
another like her paramour ; and a case has occurred of a 
woman having conceived twins, and then conceived a third 
child upon them ; and when the proper time came, the 
twins were born perfect, the other was unly a lu tus of live 
months old, which died immediately : and in auolher ca.se, 
a woman produced, first of all, a foetus of seven months old, 
and then twins, perfectly developed ; the former perished, 
but the Ifttter raxrived. And some women have conceived 
ftt the 8ame time as they miBcanied, and have ejected 
one fietua while their bore the other. In most fenudea, 
who have cohabited alter the eighth month after conception, 
the child haa been bom filled with a ahining mucou»>like 
aubatance, and has often appeared full of the food which has 
been eaten by the mother: Mdif a h ^ has fed upon food 

more than usually aalt, the coild haa been Bom without iiailsV 

- — 

Chapter YI. 

1. The milk that ia produced before the seventh month ia 
naelesa; but as soon as the child is alive the milk be- 
comea good. At fiiat it ia aalt, like that of aheep. Most 
women during pregnancy are affected by wine, and if 
they drink it they become faint and feeble. The begin- 
ning and the ending of the reproductive power in both 
sexes is marked in the male by the emission of the 
semen, in the female by the catamenia. They are not, how- 
ever, fertile when these first occur, nor while they are 
atill small and weak. Tbe period of the commencement 
of these sifnis haa been mentioned, in women the catn- 
menia uaually cease at forty ; but if they pass over this age, 
they go on to fifty ; and some have even produced children 
at that period, but none later than this period. 

2. The reproductive function in men usually continues 
active till they are sixty years old ; if they pass beyond this 
period, till they are seventy; and some men have had chil- 
dren at seventy years old. it frei^uently happem Uia.t, wlieu 
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marriages are iiDfrniffnl, "botliinen and womeu become preg- 
nant, if the marriagi^ is dissolved and they marry again. The 
same thine takes place respecting the birth of male and 
female children. I'or sometimes only children of one sex 
are produced by a marriage ; and if this is dissolved, and the 

Barents marry again, children of the other sex are produced, 
'hese things also vary with the age of the parents j for 
some when young have ffettlale cIiiTdren, ana wlie ii older 
males, though the contrary sonii limes takes place. 

3. The same is the case with the whole of tlie reproductive 
function. For some persons have no children when they 
are young, but have them afterwards; otliers have children 
at mat, but none afterwards ; and there are some women 
who ocmeem wHk difficulty, hat wben tliej have conoeiyed 
bear children ; othen conceiTe easily, but the fcetua never 
comeB to maturity. There are also both men and women 
who only produce children of one sex, as the story ^oes of 
Hercules, who had but one daughter in seventy-two children. 
Thoie who have been barren, and either after great care, or 
from any other cause, at last conceive, more firequently 
bear a daughter than a son. It often happens also that men 
who have engendered become impotent, and subsequently 
return to their former condition. 

4. Maimed parents produce maimed children ; and 80 also 
lame and blind riarents produce lame and blind children ; and, 
on the whole, diildren are often bom with anything contrary 
to nature, or any mark which their parents may have, such as 
tumours and wounds. Such marks have often been handed 
down for three generations ; as if a person had a mark on 
their arm which was not seen in the son, but the grandson 
exhibited a dark confused spot on the same place. The 
circumstances, however, are rare; and sound clnldrcn. are 
ii;onerally produced from lame pnrents ; nor is there any com- 
plete eerlainty in these niattert^ ; and children rt^semble 
their parents or their grandparents, and sometimes they 
resemble neither. This is handed dinvn for many gene- 
rations ; as in Sicily, a woman cohabited with an Ethiopian, 
her daughter was not black, but her daughter a cliildwaa so. 

5. For the most part the girls resemble their mother, and 
the boys their father ; though the contrary is often the ojise, 
and the females resemble their fatheri and the males their 
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mother, and tbe different parts of the body resemble eitber 
parents. Twins have sometimes no resemblance to eai h other, 
but they are generally much alike ; and one woman coha- 
bited with a man, and conceived seven days after parturi- 
tion, when she bore a child as like her former if they had 
been twins. Some women, as well as other creatures, pro- 
duce young resembling tbemBelves, others bear those which 
lesemble the male, m the hone called Dicasa in Fbarsalia. 

» 

Chaftsb YJI. 

1. Thb seminal fluid in its emission is jjieceded by wind. 
The manner of its emission exhibits this; for no&ing is 
expelled to a great distance inthout pneumatic force. lithe 
seminal fluid is talcsn up bj the utmu and retained there, 
it becomes inclosed in a membrane. For if it is expelled 
before it becomes articulated, it appears like an ovum inclosed 
in a membrane, but without any snell, and the membrane is 
full of veins. AH animals, whether furnished with fins, feet^ 
or wings, whether viviparous or oviparous, are produced in 
the same manner, except that the umbilicus in viviparous 
fl«iin#lft is turned towards the uterus, and in others to the 
ovum ; and in some cases both ways, as in a certain kind of fish* 
Some of them are surrounded bjr a membrane, others by a 
chorion. First of all, the foBtus is contained within the last 
envelope. Then there is another membrane over this, which 
is in part united to the matrix and ia partly separate, and 
contains water. Between these is a watery or sanguineous 
fluid, which in women is called prophorus. 

2. All animals that have a navel increase by the navel i 
and in those which lla^ e ncetabula the navel is united to the 
acetabulum; and in llKJse which have a smooth uterus the 
navel \^ united to the uterus upon a vein. The position of all 
quadrupeds in tlie uterus is stretched out ; that of fishes is on 
the side ; bipeds, birds, are folded together. The human 
foetus lies folded up with its nose between its knees and its 
eyes upon them, and its ears turned outwards. All animals are 
alike in having the head placed upwards at first. As they 
grow, the head turns ruund, and the birth of all animals is 
naturally with tlie head lorwards : for even in those that are 
folded together the presentation of tlie feet is unnatural. 
Xhe embryo ui (^uadi uptds contains eicrementitious matter, 
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as soon ns it is matured, both lliiicl niid solid. The latter 18 
contained ia the titreme pai-la ui Ike intestine, the I'urmer 
in the bladder. . 

3. If animals have acetabula in the uterus, these aceta- 
bula always become smaller as the fcetus grows, and at 
last disappear. The umlnlicBl c<nKl ib a ooyering for ydnB, 
of which the origin is in the uterus. In those crea* 
tares which have acetabula it originates m them; in those 
that have not acetabula it originates in the yein. In the 
larger animals, such as the fostns of oxen, there are four 
veins ; in smaller animalB, two ; in very small animals^ as in 
birds, there is but one. Two veins reach the foetus through 
the liver, from that part called the gates of the liver, towards 
the great vein ; and two go to the aorta, where it is divided 
into two parts; and there are membranes round each pair 
of veinsj and the umbilical cord surroimds these membraaes 
like a covering. As the fcstus increaseB, these veins diminish. 
The embryo, as it grows, advances into the viscera^ where 
its movements are manifest. Sometimes it remains rolled 
up near the pudendum. 

CHAfTBB YIII. 

1. Wh£K the pains of parturition come on, they extend to 
many and various parts of the body, but especially to one or 
other of the thighs. Those who suffer most m the bowels are 
delivered most rapidly ; those who suffer much in the loins 
are delivered with difficulty ; those whose pain lies in the 
subumbilical region, more quickly. If the child is a male, 
a Uquid, aerum-Uke dischargB, of a pale yellow colour, pre- 
cedes ; if a female, this discharge is sanguineous, but still 
fluid. Some women have neither during the period of par- 
turition. 

2. In other animalB parturition is not painful, and it is 
evident that they suffer but moderately in the pains of 
labour. In women the pains of parturition are more violent, 
especially in those tbatLam inactive or that are notwellasade 
in their Bidesy-aad are unable to hold thfsr. breatb. They 
also suffer more in parturition, if they bmthe in the mean- 
time, compeDed by the necessity of respiration. At first a 
fluid escapes when the fcetus comes to the birth| and the mem« 
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branes are raptured; after thia^ the embryo is excluded, ihe 
uteruB being turned, and tbe uterus being turned inside-out. 

Chapter IX. 

1, The division of the umbilical cord often requires the care- 
ful attention of the midwife ; for by skilfulness she may not 
only assist in difficult labours, but should attend carefully 
to the circumstances, and apply the ligature to the umbilical 
cord of the child j for if the secundines fall out with the 
child, the umbilical cord must be bound with a ligature of 
worsted, and cut above the ligature, and where it is bound 
it joins together, and that which is joined with it falls off. 
If the ligature becomes loose, the child dies from loss of 
blood. If the secundines do not come out at once, wlule 
they remain within, and the child is outside, the umbilical 
cord must be tied and divided. 

2. Frequently the child, if weak, has appeared as if born 
dead, until the umbilical cord was tied, for the blood flowed 
from the child to the navel and the surruunding parts; but 
some skilful midwife being present, by pressure on the navel 
from within has revived the child, just as if it had been filled 
with blood from the first. It has been already observed, that 
all animals are naturallv boru with the head jfiorwards. Chil- 
dren also have their hands pressed down against their bides. 
As soon as they are burn they begin to cry and bring their 
hands to their mouth. They emit excrements, some imme- 
diately, others very soon, but all in the course of a day. This 
excrementitious matter is very abundant, considering the size 
of the child. Women call it the meconium. Its colour is like 
that of blood, and it is black and pitch-like. Afterwards it 
becomes milky, for the child immediately draws the breast. 
The child never cries before it is entirely in the world, not 
even though its head Is protruded in difficult cases^ while 
the body is within the uterus. 

H, Those women in whom a flooding haa preceded the 
period of delivery are delivered with more difficulty, and if 
the purifications are small after parturition, and only as much 
as they are at first, and do not continue for more than forty 
days, such women are stronger, and more ready for conception. 
Aner children are horn, for forty days they neither laugh 
nor weep when awake^ but sometimes do both in their sleep ; 
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nor do they usually feel when they are tickled, but they sleep 
the greater part of their time. As the^ grow, the period ot 
wakefulness continually increases ; and it m evident that thev 
dream, but it is some time before they remember their imagi- 
nations. There is no difference in the bones of other ani- 
mals, but they are all bom perfect. In childrea the bone 
called bregma in soft, and does not become strong for some 
time. Some animalB are born with teetfa^ but chil^m begin 
to cut their teeth in the aerenth month. The £ront teeth 
naturallj appear first, sometimes the upper teeth and some- 
times the under. Children cut their teeth more easily if 
their nurses have wanner milk. 

CHAf T£B X. 

Attbb parturition and purification women become full 
of milk ; and in some it not only flows through the nipples 
but through other parts of the breast, and sometimee from 
the cheeks ; and if this fluid is not matured nor secreted, 
but remains full, hard knots are formed, which remain for 
a long time ; for every part of the breast is so spongy that, 
if a hair is swallowed with the drink, pain ensues in the 
breasts, until it either escapes sponiiLiieously with tlie inilk, 
or is sucked out, this is called T^iyj(p. They roniinue to 
have milk until they conceive again. It then ceases, and 
is quenched in other creatures as well as in the huiiuiu 
subject. The catamenia seldom take place wlillt' milk is 
secreted, though this tociuietiinea occurs in women while 
nursing. On the whole, an effusion of fluid seldom takes 
place from many parts of the body at the same time, and 
those that have nsemorrhoids have usually less purifica- 
tion. In gome it takes place through ixi^e (varices), and 
is secreted frooi the loins before it reaehes the uterus ; and 
those who vomit blood wiien tiie purification id sup^jresised 
auii'er no harm. 

Chapter XI. 

Child REK are very subject to spasms, and especially those 
that are iu a good condition, and ha?e abundance of rich 
milk, or whose nurflea are fiit* Wine is. iujurioua in this 
complaint, and dark-coloured winea more ao than those that 
are pale, and food that is not fluid, and vindj alimentSy and 
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stoppage in the bowels. Children with this complaint gene- 
rally die before the seventh day : wherefore also this day 
has leceived a name, as if it gave some hope of the recovery 
of the child. Children suffer most at the full moon* Chil- 
dren are in great danger when the spasms originate in the 
back, especiiuljif they are advancing in age.^ 

* The seventh book ends very abruptly, nv.d hence it has been thought 
that what is now culled the tenth book, m wiiich the subject of repro- 
duction ifl oontioued, would have its proper place here, as a ootitinna- 
tion of the seventh. Whetlier a portion of tise genuine work of 
Aristotle has been lost wliich would have completed the subject is 
another question ; but there can be little doubt that the tenth book, in 
the form in which we have it, is no genuine work of Aristotle ; some of 
the opinions are contrary to those which he has expressed, and the 
whole stjrle and language is different from that of Ariatotle. .Schneider 
therefore has placed tlie tenth book at the end of the work, that he may 
neither entirely exclude that which in former times \v«s considered a 
porti(jn of Aristotle's treatise on Animals, nor yet aliqw a fictitious 
book to iuterrujjt the genuine writings of his Author. 
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BOOK THE EIGHTH. 
Chattxb I. 

1. The nature of animals and iheiv mode of reproduct^Sn 
has now been described. Their actions and mode of life 
also differ according to their disposition and their food. 
For ahnost all animals present traces of their moral dis- 
p(xsition3, though these distinctions are most remurl^able 
ill man. For most of them, as we remarked, when speaking 
of their various parts, appear to exhibit gentleness or 
ferocity, mildness or cruelty, courage or cowardice, fear 
OP boldness, violence or cunning ; and many of them ex- 
hibit something like a rational consciousness, as we re- 
marked in spe^aking of their ports. For thej diffex; from 
^ man, and man firom the other animals, in a greater or less 
* degree ; for some of these traits are exhibit^* strongly in 
man, and others in other animals. 

2. Others ^er in propor^on. For as men exhibit art^ 
wisdom, and intelligence, animals possess, hj way of com- 
pensation, some other phjreical power. This is most ton- 
spieaous in the examination of in&nts, for in them we see^ 
as it were, the yestiges and seeds of their future disposition; 
nor does their soul at this period differ in any respect £rom 
that of an animal ; so that it is notimreasonablefor ii.nim«Jff 

^Jto present the same, or similar, or analogous appearances. 
""^Nature passes so gradually from inanimate to animate things, 
i that firom their continuity their bf|pdary and the mean h9» 
I tween them is indistinct. The race of plants succeeds imme* 
diatelj that of inanimate ol^ects ; and these differ from eadi 
other in the proportion of life in which they participate ; 
for, compared with other bodies, plants appear to possess 
' life, though, when compared with anim^, they appear in- 
animate. 

3. The change from plants to animals, however, is gra- 

j dual, as I before obsenred. IPor a person might question to 

t 
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which of these classes some marine ohjects belong ; for many J 
of them are attached to the rock, and perish as soon as thew^ 
are separated from it. The pinu£D are attached to the rocks, 
the solens oanuot live after they are taken away from t heir 
localities ; and, on the whole, all the teatacea resemble plants, 
if we compare them with locomotive animals. 80 me of them\ 
appear to have no sensation ; in others it is very dull. The \ 
body of some of them is naturally fleshy, aa of those which are 1 
^H^ied t^thya ; and the acalephe and the sponge entirely re- ( 
semble plants ; the progress is always gradual by which one / 
appears to have more life and motion than another. 

4. In the vital actious also we may observe tlie same man- 
ner. For vegetables wliicli arc produced from seed ap- 
pear to have no other work beyond reproduction ; nor do 
some animals appear to have any other object in their exist- 
ence. This object then is common to t&em all ; but as sen- 
sation advances, their manner of life differs in their having 
pleasure in sexiud intereourse, in their mode of parturituui 
itnd reanng their young. Borne of them, like plants, simply 
accomplish their pecmmr mode of reproduction at an a^ 
pointed season, and others are diligent in reanng then* 
young ; hut aa soon as this is accomplished they separate 
from them, and have no farther communication; hut those 
that are more intdligent, and possess more memory, use 
th^ offiipring in a more ciyilized manner. * 

5. The WOK of reproduction is one part of their life, the 
work of procuring food forms another. These two occupy 
their labour and their life. Their food differs in the sub- 
stances of which it consists, and all the natural increase of the 
body is derived from food. That which is natural is pleasant. \ 
and all ftnimalp follow that which is pleasant to their natura \ 

^HAPTXB IL 

X.- AviMjLLS are divided according to the localities which 
they inhabit ; for some animals are terrestrial, others are 
aquatic. They also admit of a ternary division, those that 
breathe air and those that breathe water, one of these classes 
is terrestrial, the other is aquatic ; the third class does not 
breathe either air or water, but tliey are adapted by nature 
to receive reiresliniunt iVom each of these elements ; and some 

of these are caiied terrestrial} others are aquatic, though thejr 
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neither breathe air or water ; and there are other animals 
which procure their food auJ make their abode in either of 
these elementa. For many that breathe air, and produce 
their young upon the laiul, procure tlieir food from tlie water, 
where they generally make their abode j and these are the 
only animals which appear to be doubtful, for they may be 
arranged either as terrestrial or aquatic animals. 

2. Of those that breathe water, none iunre feet or wings, 
nor seek their food on land ; but many of fhoae that are t^« 
restrial^ and breathe air, do so ; some of them so much ao, that 
the^ cannot live when separated from the water, as those 
.which are called marine turtles, and crocodiles, and hippo- 
potami, and seals, and some of the smaller creatures, as the 
, water tortoise and the frog tribe ; for all these are suffocated 
if their respiration is suspended for any length of time. Thej 
produce their young and rear them on dry land ; othexa do 
so near the dry land, while thej reside in the water. 

3. Of all animals the most remarkable in this particular 
is the dolphin, and some other aquatic animals and cetacea 
which are of this habit, as the whale and others which have 
a blowhole ; for it is not easy to arrange them either with 
aquatic or terrestrial animals, if we consider animals that 
brea^e air as terrestrial, and those that breathe water as 
aquatics^ for they partake of the characters of both classes ; 
for they receive the sea and eject it through their blowhole, 
and air through their lungs, for they have this part, and 
breathe through it. And the dolphin, when captured in nets, 
i.s often 8ufibcated, from the impossibility of breathing. It 
will live for a lon<]f while out of water, snoring and groaning 
like other breathing aiiiniala. It sleeps with its snout above 
the water, in order that it may breathe tltroui^h it. 

4. It is thus impossible to arrange it under both of these 
contrary divisions, but it would appear that the aquatic ani- 
mals must be further subdivided; for they breathe and 
eject water for the same reason as others breathe air, for 
the sake of coolness. Other animals do this for the sake 
of food ; for those animals which obtain their food in the 
water, must altso, at the same time, swallow some of •the 
fluid, and have an orgitn by which they can eject it. Those 
creatiirc.s w hich use water instead of air for breathing h^^ve 
^iUsj those Lkal use it for food have a biu whole. These 
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creatures are Bangiiineous. The Dature of the malacia and, 
malacoatraca is the same; foe these swallow water for> 
food. 

6. Those riTiiinals wliich bj'eatlie air, but live in tlie water, 
and those whicii breathe water, and have gills, but go out 
upon dry land and take their food there, beloni^f to two dm- 
sions of aquatic animals. This last division la represented .. 
by a single animal called the cordyhis (water newt); for . 
this animal Ima no lungs, but gills ; and it goes on dry land 
to procure its food. It has four feet, so that it appears na- 
tural that it should walk. In all these animals nature ap- 
pears to be. as it were, turned aside, and some of the males 
appear to be females, and the females have a male appear- 
* ance ; for animals which have but small diversity in particular 
parts, exhibit great variations in the whole body. 

6. This is evident in castrated aninials ; for if a small 
portion only of the body is destroyed, the animal becomes 
a lemale ; so that it is plain that if a very minute portion 
in the original composition of an animal becomes changed, 
if that portion belongs to the origin of tbe species, it nuglit 
lieoome either male or female; or, if taken away altogether, 
the animal might be neuter. And so, either way, it might r 
l^ome a land or aquatic animal, if otAj a small cnau^e took ' ' 
place. • . • • it happens that some become terrestnal and 
othera aquatic animala^^d some are not amphibious which 
others are, because in tikeir original generation they receiyed 
some kind of substance which they use for food« For that 
which is natural is agreeable to eyery animal^ as I have said 
before. 

Chaptbb III. 

1. When animals are divided in three ways into aquatic 
and land animals, because* they either breathe air or water, 
or from the composition of their bodies ; or, in the third 
place, from their food, their manner of life will be found to 
agree with tliese divisions. For some follow both the com- 
position of their bodies and the nntiire of their food, and 
th^ respiration of either water or air. Others only agree 
with their composition and food. 

2. The testarea which are immoveable live by a fluid 
which percoktefi through the dense parts of the sea, and 



Digitized by Google 



108 SfiS HISIO&Y Of AKIMALS, [b. Till* 

being digested because it is lighter than the pea water, thus 
returns to its oripfinal nature. That this fluid exists in the 
sea, and is capable of infiltration is manifest, and may be 
proved by experiment; for if anyone will make a thin 
waxen vessel, and sink it empty in the sea, in a night 
and a day, it may be taken up full of water, which is 
drinkable. 

3. The aciilephe (actinia) feeds upon any small fish which 
may fall in its way. Its mouth is placed in the centre of its 
body. This organ is conspicuous m the larger individuals : 
like the oyster, it has a passage for the excluaion of its food, 
which is placed above. The acalephe appears to resemble the 
internal part of the oyster, and it makes use of the rock, as 
tbe oyster does of its shell. (The patella also is free, and 
wanders about in search of food.) 

4. Among the locomotive testaeea, some aie caniivonnis, 
and lire on small fiBh, as the purpura, for thia creature ia 
camiToroua, it is therefore caught with a bait of fieah: 
others live upon marine plants. The marine turtlea 
live upon sheu-fish, for which purpose they have a yeij 
powernil mouth ; for if any of tbem take a stone or anr* 
thing else, they break and eat it. This animal leaves the 
water and eats grass. They often suffer and perish, when 
they are dried up as they float on the sui&ce, for thej aie 
not able to dive readily. 

5. The malacostraca are of the same nature, for they eat 
everything ; they feed upon stones and mud« seaweeds and 
dung, as the rock crabs, and are also carnivorous. The spiny 
lobsters also overcome large fishes, and a kind of retribution 
awaits them in turn, for the polypus prevails over the lobster, 
for they are not inconvenienced oy the shell of the lobster, 
so that if the lobsters perceive them in the same net with 
them, they die ficom fear. The spiny lobsters overcome the 
congers, for their roughness prevents them from filing off. 
The congers devour the polypi which cannot adhere to them 
on account of the smoothness of their surface ; aU the ma- 
lacia are carnivorous. 

G. The spiny lobsters also live on small fish, which they himt 
for in tlieir holes, for they are produced in such parts of the 
sea aa are rough and stony, and in those places make their 
habitations J whatever they capture, they bring to their mouth 
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vnth their double claw, as the crabs do. When not fright- 
ened they naturally walk forwards, hanginof their borus down 
at their sides. When alarmed they reti-eat backwards, and 
extend their horns to a great distance. They fight with 
each other like rams with their horns, raising them and 
Btriking each other. They are often seen in numbers as if 
they were grep^arious. 

7. The ii^alacostraca lead thif^ kind of life. Among the 
nialacia the teuthis and sepia prevail over the large fish. 
The polypus generally collects shells which it empties of 
their contents and feeds upon them, so that tho^e who 
seek for them find their holes by the shells that are scat- 
tered about. The report that they eat each other is a 
miBtake;. but gome um the tentaoula eaten off by the 
oongen. 

Chaptsb IY. 

1. All fiflh at tiie Beason of ovipOBitioii live upon ova ; 
in the rat of i^eir food they are not all so well agteed^ for 
tome of them are only camivorousy as the selaehos, conger, 
ehanna^ thynnus, labiaz, sinodon, amia, orphus, and mu- 
mna ; the trigla lives npon fuci, sheU-fiah^ and mud ; it is 
also camivorous. The cephalua liyee on mud» the dascillua 
on mud and dung. The scarus and melanurus on sea- weed, 
the salpa on dung and fuci, it will also eat the plant called 
hor^ound; it is the only fish that can be caught with the 
gourd. 

2. All fish, except the cestreus, eat one another, especudlj 
the congers. The cephalus and the cestreus alone are not 
carnivorous. This is a proof of it They are never cap- 
tured with anything of the kind in their stomach, nor are 
they captured with a bnit made of flesh, but with bread ; 
the cestreus is always fed u|)uii sea-weed and sand. One 
kind of cephalus which some persons call chelone liven near 
the land, another is called jx rn^aM. Tliis last feeds upon 
nothing but its own mucus, for which reason it is always 
very poor. The cephalus lives upon mud, wherefore they 
are heavy nnd Biimy. They certainly never eat fish, on 
account of their dwelling iu mud; they often enierg^e 
in order to wash themselves from the slime. Neither will 
4Uiy creature eat their o\&f so that they increase rapidly. 
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and when they increase they are de?oured by other fish, and 
especially by the acharnus. 

3. The cestreus (mullet) is the most greedy and insatiable 
of iish,8o that its abdomen is distended, and it is not good for 
food unless it is poor. When alarmed it iiides its head, as if 
its \\ hole body were thus concealed ; the sinodon also is car- 
nivorous, and eats the malacia. This fish and the channa 
often eject their stomachs as they pin^ue small fish, for 
their stomach is near the mouth, and they have no u sophagus. 
Some are simply carnivorous, as the dolphin, e^inodon, chry- 
sophrys, the selache and malacia; others, the phycis, 
cobius, and the rock-fish, principally feed upon mud and 
fuci, and bryum, and what is called caulion, and any matter 
wiuch may be produced in the seA, The phycis eats no 
other flesh than that of the ahrimps. They also frequently eat 
each other, as I before remarked, and the greats derottr the 
less. It is a proof that they are camiTorooSi that they are 
captured with halt made of flesh. 

4; The amia^ tunny, and labrax generallj eat flesh, 
though they also eat Bea^weed. The sargus feeds after the 
trigla when the last has huiied itself in the mud and 
departed, for it has the power of burying itself, then the 
sargus comes and feeds and prevents all those that are 
wedter than itself from approaching. The fish called 
Bcarus is the only one which appears to ruminate like quad- 



their mouths towards them, in this way they naturally swim ; 
but the selachea, dolphins and cetacea throw themsehes on 
their back to capture their prey, for their mouth is placed 
below them, for this reason the smaller ones escape, or if 
not they would soon be reduced in number ; for the swiftness 
cff the dolphin and its capacity for food appear incredible. 

5. A few eels in some places are fed upon mud, and any 
Icind of food which may be cast into the water, but gene- 
rally they live upon fresh water, and those who rear cols 
take care i hut the water which Hows off and on upon the 
fh.allows ni which they live may be clear, where they mai.o 
the eel preserves. For they are soon suffocated if the water 
IS not clean, their gil)? being very small. I'or this reason 
those who seek for ihem disturb the water. In the Stry- 
mon they are taken about the time of the rising of t£e 
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Pleiades. For the water is disturbed at thm season by the 
mud whicn is stirred up by contrary winds, otherwise it is 
useless to attempt to obtain them. "When dead, eels do 
not rise and Hoat on the surface, like other fishes, for their 
stomach is small ; a few of them are fat, but this is not 
usually the case. 

6. When taken out of the water, they will live five or six 
days ; if the wind is in the north they will live longer than 
if it is iu tlie south. If they are reinoved from the ponda 
to the eel preserves during the summer they perish, but 
not if removed in the winter ; neither will they bear violent 
changes, for if they are taken and plunged into cold water, 
they often perisk in great numbers. They are suffocated 
also if kept in a small quantity of water. This takes place 
also in otner fish, whidi are suffocated if kept in a small 
quantity of water which is never changed, like animals 



air* Some eels live seven or eight years. Fresh-water fish 
make use of food, and devour each other, as well as plants 
and roots, or anything else that they can find in the mud ; 
they generally md in the night, and during the day dwell 
in deep holes. This is the nature of the food of fish. 



1, All birds with crooked claws are carnivorous, nor are 
they able to eat corn even when put in their mouths. All 
the eagles belong to this class and the kites, and both t be 
hawks, the pigeon hawk namely, and the sparrow hawk. 
These differ in size from each other, and so does the trior- 
ches. This bird is as larj^e as the kite, and is visible at all 
seasons of the year ; the osprey and vulture also belonj]^ 
to this flass. The osprey is as lar<^e as the ea^^lp, ntid anli- 
coioured. There are t wo kinds of vultures, One small aud 
whitish, the other L'lri^e and ciTiereous. 

2. Suiiic of the night birds also liave crooked claws, as 
the nycticorax, owl, and bryas. The bryas resembles au 
owi in appearance, but it is as large as an eagle ; the eleos, 
asgolius, and scops also belong to this class. The eleos is 
larger than a domestic fowl, the SBgolius is about the si/.o of 
that bind, they both hunt the jay. The sco|)b is less than 
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the owl ; all three of these are similar in form, and carni- 
Torous. Some that have not crooked daws are canuvorouiSi 
as the swallow. 

3. Some birds feed on worms, aa the finch, the sparrow, 
batis, chloris, titmouse. There are three kinds of titmouse; 
the apizites is tiie l;irL;est, it is as large as the finch. 
Another is called the orinua, because it dwells in mountains ; 
it has a large tail. The third resembles them in everything 
except its size, for it is very small. The sy calls also, the 
megalocoryphus, pyrrhulas, erithacus, hypolais, oestrus, ty- 
rannis are of this class. The last of these is the least, it 
is not much larger than a lociKst ; it has a purple crest, and is 
altogether a graceful and well-forincd bird. The bird called 
antlnis also, which is of the size oftho iiiich ; the orospizus is 
like the finch, and nearly of the same size, it has a blue stripe 
on its neck, and lives in mountainous places. The wren 
also lives upon seeds. All these and sack like birds either 
partly or entirely live on worma. 

4. These birds, the acanthis^ thraupis, and tliat wliiclL is 
called chiyaometriB, all live upon thorns, but neither eat 
worms or any oth^ living creature, and thejboth roost and 
feed in the same places. There are others which feed on 
gnats ; these live chiefly by hunting for these insects, as the 
greater and lc»ser pipo, both of which are by some per- 
sons called woodpeckers. They resemble each other in 
their cry, though that of the lar^r bird is the louder, 
and they both feed by flying agamst trees. The celeos 
also, which is as large as a turtle dove, and entirely 
yellow ; its habit is to strike against trees ; it generally lives 
upon trees, and has a loud voice. This bird generally in- 
habits the Peloponnesus. There is also another called 
cnipologus, which is small, about the size of the acauthyllis ; 
its colour is cinereous and spotted, and its voice is weak ; 
this bird also pecks trees. 

5. There are other birds which live upon fruit and grasses, 
as the phapa, phatta, peristera, oenas, and trygon.* The 
phatta and peristera are always present, the trygon only in 
summer time ; in the winter it is not seen, for it hides itself 
in holes. The cenas is generally seen aiid captured in the 
autuuuu The oenas is as large as the peristera but less than 

! Di&reat spsdca of pigeons and dOVM. 
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tHe phaps. It is generally captured as it is dririking; it 
comes to this country when it has young. All the reet 
come in the Bummer, and make their nesta here, and ally 
except the pigeon tribe, live upon animal loud. 

6. All hirds, as i&v aa food is concerned, are eitlicr ter- 
restrial or live in the neighbourhood of rivers and ponds, 
or near the sea. Those that have webbed feet pass the 
greater part of their time on the water ; those with divided 
feet near the water. Some of these dive for their food, 
anch aa Uva njkon plante aad do not eat fiesh ; othen, as the 
heron and white heron, live in ponda and riven. The Litter 
of theee ia amidler than the former, and has a flat ]arge hill. 

7* The pelargiui also, and the gull, the latter is ash-co- 
loured, ana the schoaniluB, cindos, pygargus, (and tryngas) 
this last is the largest of these small bird^ for it is of the 
aamesiaeaBihetlffush; all these hirds wag their tails. The 
calidris also, this bird is variegated and ash-colonred. The 
kingfisher also lives near the water ; there appear to be two 
kinds of this bird, one of which utters its cry aa it aits 
upon the reeds, and the other, which is larger, ja silent ; 
they both have a blue back. The trochilns also, and the 
kingfisher and cecylus also live near the sea. l^ie corona 
also Urea upon animals which are cast on shore, for it is 
omnivorous. The white gull also, the cepphua, sihyia^ and 
charadrius. 

8. The heavier web-footed birds inhabit the neighbour- 
hood of rivers and ponds, as the swan, duck, phalaris, Colum- 
bia, and the boscas, which ia like a duck, but smaller ; and 
the bird called corax, which is as large as the polargus, but 
its ler^ aro shorter, it is wob-footed and a awimmer, its 
colour is black ; tbi<^ lust bird perches upon trees, and is 
the ou]y one of tliin class that builds its nest in such ])]aceH. 
The great and small i^^oose also, the latter is *^^rot;:ii-ious, and 
clionalopex.the aix,andthe prtu lops. The sea eagle also lives 
Ticar the sea, and fi^^hes in the waters of lakes. Many birds 
are oinriivorous ; thoHe with crooked elans seize upon other 
animals which they can overcome, and upon birds. They do 
not, however, devour their own congeners, as fish frequently 
do; all the tribes of birds drink very little, those with 
crooked claws do not drink at all, or only a few of them, 
and these but seldom 3 of these the cenchria drinks the 
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most; the kite xarely drixJcBi ^otigli it has been obserred 
to do ao« 

Chaptsb VI, 

'1, Akimals covered with scaly plates, as the lizard and 
other quadrupeds and serpents, are omnivorous, for they^ eat 
both flesh ana grass, and serpents lick their prey more than 
any other animal ; all tbese creatures, und mdeed all with 
spongy lungs, drink very little, and all that are oviparous are 
of this kind, and have but little blood. Serpents are all 
very fond of wine, so that tbey hunt the viper by placing 
vessels of wine in the liedge-rows, and they are captured 
when intoxicated, ^rpents devour any animal that they 
may have captured, and when they have sucked out the 
juice, they reject all the remainder ; nearly all such animals 
do this, as also the spiders. But the spiders suck the juice 
withoat swallowing the animal. Serp^ts suck the juice 
internally. 

2. The serpent swallows any food wliicli maybe presented 
to it, for it will devour both birds nnd beasts, and suck eggs. 
When it has taken its food it draws itself up, till it stands 
erect upon its extremity, it then gathers itself up and con- 
tracts itself a little, so that when stretched out the animal 
it has swallowed may descend in its stomach ; it does this 
because its a^sophugus la long and thin. Phalangia and 
serpents can live a long while without food, this may be 
seen in those that are kept by dealers in medicine. 

Chaptbb VII. 

1. Among viviparuuis quadrupeds, tliosc that are wild and 
have pointed teeth are all carnivorous, except some wolves, 
which, when they are hungry, will, as they say, eat a certain 
kind of earth, but this is the only exception. They will not 
eat ^rass unless they are sick, for some dogs eat grass and 
vomit it up again, and so are purified. The solitary wolvea 
are more eager for humaa flesh than those which hunt in 
packs. 

2. The animal which some persons call the glanua and 
others the hyiena, is not less than the wolf, it has a mane 
like a horse, but the hair all along its spine is more harsh 
^sxd thick* It also secretly atfca^ meOt and huiKs them 
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down; it bunts dogs also "by vomit in like men; it also 
breaks open graves for the sake of this kind of food. 
• 3. The bear is ali^o omnivorous, for it eats fruit, and on 
account of the softness of its body it can climb trees; it 
eats leguminous seeds also ; it also overturns hives and eats 
the honey, and it feeds upon crabs and ants, md is car- 
nivorous, lor its strength enables it to attack not only deer, 
but wild hogs, if it can fall upon them secretly, and oxen. 
For when it meets the bull i'uce to foco, it falls upon its back, 
and when the bull attempts to throw it, sei/es its horns 
with its fore-legs, and biting upon the shoulder of the bulJ, 
throws it down, h'or a short time it can walk upright on 
its hind legs. It eats flesh after it has become putrid. 

4. The lion, like all other wild animals with pointed teeth, 
IB earniToroiia ; it devouTB its food greedily, and swallows 
large pieces withont dividing them ; it can aiterwardsy horn 
its repletion, remain two or three days without food. It 
drinks very little. Its* excrement is small, and is not made 
more than once in three days or thereabouts, and it is dry 
and hard like that of a dog. The wind from its bowels has 
an acrid smell, and its urine is powerfully scented, for which 
reason dogs smell to trees, for tne lion, hke the dog, lifts its 
leg to make water. It produces also a strong smell when 
it breathes upon its foo^ and when its bowels are laid open 
they emit a strong scent 

5. Some quadrupeds and wild animals seek their food in 
the neighbourhood of ponds and rivers, but none of them 
except the seal live near the sea ; of this class are the crea- 
ture, called beaver, and the satherium, the satyrium, the 
otter, and that which is called latax. This creature is 
broader than the enydris, and has strong teeth, for it often 
goes out in the night and with its teeth gnaws ofi' the osim. 
The enydris also will bite men, and they say will not leave 
its hold till it hears the noise of its teetli against the bone- 
The latax has ronorli Imir, the nature of which is between 
that of the seal and that of the deer* 

Chaptbb VIII. 

1. Animals with pointed teeth drink by lapping, and some 
that have not pointed teeth, as mice. Those which have an 
even suriace to their teeth. 4raw in tliQ water as horses and 
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oien ; the bear neither draws in the water nor laps it, but 
gulps it down. Some birds draw in the water, out those 
which fam long necks imbibe it at interralB, lifting up their 
heads; the porphyrion alone gulps it down. All honed 
eaiinels, both domestic and wild, and those that hafe not 

Jointed teeth eat fruits and grass, and axe incapable of en- 
uring hnnger, except the dog, and this animal eats froit 
and grass less than any other* 

. 2. The hog eats roots more than other animals, hecanae 
its snout is well adapted for this operation, it is more 
adapted to various kmds of food than other animals. In 
proportion to its size its fat is developed very ftst, &r it be- 
comes fat in sixty days. Those who occupy themselves in 
fatting hogs know how fast they £Eitten weighing them 
when lean ; they wiU become fat after starvation for tbree 
days. Almost all other animals become fat, after previous 
starvation. After three days those who &ttea hogs feed 
them well. 

3. The Thradans fatten them by giving tliem drink on 
the first day, then at first they omit one day, afterwards two, 
three, or four, till they reach to seven days. These creatures 
are fattened with barley, millet, figs, acorns, wild pears, and 
cucumbers. Both this and other animals with a warm 
stomach are fattened in idleness, and the sow also by wal- 
lowing in tho mire. They prpfcr different kinds of food at 
diiierent ages Tlie hog and the wolf liglit together, a f^ixth 
partof its weight when alive, consists of bristles, blood, and 
fat. Sows and all other animals grow lean wlnle suckling 
their young. This then, ia the nature of theae animals. 

Chapter IX. 

1. Oxen eat both fruits and grasg. Tbey become fat on 
flatulent loud, as vetcliea, broken beaua, and stems of beans, 
and if any person havmg cut a hole in the skin inflates them 
and then feeds the older cattle, they fatten more rapidly, 
and either on \vbole or broken barley, or on sweet food, as on 
figs and grapes, wine, and the leaves of the elm, and especially 
in the sunyhine anil in warm waters. The horns of tlie calf, 
if anointed with wax, may be directed in any way that is de- 
sired, and they suffer less m the feet if their horna aie 
rubbed with wax, or pitch, or oil. 
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2. Herds of cattle suffer less when moved in firost than 
in snow. They grow if they are deprived for a long time 
of sexual intercourse ; wherefore the heidamen in EpimB 
keep the Pyrrhic cattle, as they are caUedy for nine yean 
without texnal intercourse, in order that the^ may grow. 
Tbej qbXL such cowa apotaurL The number ol these crea- 
tines reaches four hundred, and they are the property of 
the Icing. They will not live in any other country, though 
the attnnpt has been made. 

1. The horse, mule, and ass I'eed upon fruit and grass, but 
they fatten especially on drinking, so that beasts of burden 
enjoy their food in proportion to tbe quantity of water 
which they drink, and the less difficult there is of obtain- 

m drink, the more they profit bv abundance of grass, 
en the mare is in fbal, green fooa causes her hsir to be 
fine, but when it contains bard knots it is not wholesome. 
The first crop of Medic grass is not good, nor if any stinkmg 
water has come near it, for it gives it a bad smdl. Oxen 
require pure water to drink, but horses in this respect re- 
semble camels. The camel prefers water that ib durty and 
thick ; nor will it drink from a stream before it has dis* 
turbed the water. It can remain without drinking four 
days^ after which it drinks a great quantity. 

Chaptbe XI. 

1. Thb elephant can eat more than nine Macedonian me- 
dimni at one meal, but so much food at once is dangerous ; 
it should not have altogether more than six or seven me- 
dimiii, or five medimni of bread, and five mares of wine, 
the maris measures six cotylao. An elephant has been known 
to drink as much as fourteen Macedonian measures at once, 
and eight more again in the evening. Many camels live 
thirty years, and pome much more, for they have been known 
to live an hundred years. Some sav that the elephant 
lives two hundred, and others three hundre d years. 

CBxmn XII. 

1. SniiKP and goats live upon grass. Sheep pasture for a 
long while in one place without leaving it, but goats change 
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their places yetj soon, and only crop the top of the grass* 
The saeep fatten rapidly with drinking, and for this reason 
during sammer they give them salt, a medimnua to each hun* 
dred sheep ; for in this manner the flock hecomes more 
healthy and fat, and frequently thej collect and hring them 
together for this purpose, that they may mix a great deal of 
salt with their food; for when tbir^^ty they drink the more. 
And in the autumn they feed them with gourds which 
they have sprinkled with salt, for this makes them give more 
milk. When driven about in the heat of the day they drink 
more towards evening. If fed with Bait after parturition^ 
the udder becomes larger. 

2. 8heep fatten on green shoots, vetches, and all kinds of 
grass, and they fatten more rapidly when their food is 
salted. They fatten more rapidly if previously starved for 
tliree days. During autumn northern water is better for 
slieep than Hontliern, and pastures towards the west are 
good for them. Long journeys and weariness make them 
lean. Shepherds distinguish the strong sheep during winter 
by the frost adhering to their wool, wbiL-b is not the case 
with those that are siek ; for those that are not strong 
move about in their weakness and shake it off. 

3. The flesh of all quadrupeds whicli feed in marshy 
grounds is inferior to that of those which live on high 
ground. Sheep with wide tails endure the winter better 
tlian those with long tails, and short woolled-sheep better 
than long-woolled, and those with curly wool are more 
affected by the cold. Sheep are more healthy than goats, 
though goats are the stronger. The fleece and the wool of 
sheep which have been deyouied by wolves, and garments 
made of such wool are more subject to vermin than othars« 

Chapteb XIIL 

1. Thosis insects which have teeth are omnivorous, but those 
which have a tongue only live upon fluids, which they collect 
from all sources with this organ. Some of these are omni- 
vorouSy for they feed upon all kinds of fluids^ as the fly. 
Others only suck blood, as the myops and oestrus. Others, 
again, live upon the juices of plants and fruit. The bee is 
the only insect that never touches anything putrid. It uses 
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no food that has not )b sweet taste. Thej ako taJce T617 
sweet water, wherever they fall upon any that is pure. Tha 
diffierent kinds of aaimals then use these kinds of food. 



1. All the actions of animals are employed either in sexual 
intercourse, or in rearing their young, or in procnring food 
for themselves, or in providing against excessive heat and 
oold, and the changes of the seasons. For they all have 
naturally a sensitiveness respecting heat and cold, and, like 
mankind, who either change their abodes in cold weather, 
or those who have large estates, pass their summer in cold 
countries and their winter in warm ones ; so animals, also, if 
they can, migrate from place to place. Some of them find 
protection iu their iiccustomed localities, others are migra- 
tory ; and at the autumnal equinox, escape at the approach 
of winter, from the Pontus and other cold places ; and in 
spring retreat again before the approach of summer from hot 
to cold countries, for they are a&aid of excessive heat. {Some 
migrate from places close at hand^ and others from the 
very ends of the earth. 

2. The cranes do this, for they travel from Scythta to the 
marshes in the higher parts of Egypt, from whicli the KjIc 
originates. This is the phice where the Pygmies dwell ; and 
this is no fable, for there is really, as it is said, a race of 
dwarfs, both men and horses, which lead the life of troglo- 
dites. The pelicans also are migratory, and leave the river* 
iStrymon for the Ister, where they rear their younj^. They 
depart iu great crowds, aud those that aj e bef ore wait for 
those beliiiid, for in flying over the mouiitaiUb Liiose behind 
cannot see the leaders. 

3. The fish also, in the same manner, migrate eitlier from 
-ot to the Pontus, and in winter they leaye the deep water 
for the sake of the warmth of the shore, and in summer 
they escape firom the heat by migrating from the shore into 
deep water. Delicate birds, also, in winter and frosty wea- 
ther, descend from the mountains to the plains, for the sake 
of the warmth ; and in summer they return again to the 
mountains for fear of the heat. 

4u Those that are the most delicate are the first to make 
the change fit each extreme of heat and cold^ such as the 
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mackerel mi grate soofoer tliaii tbe tiumies, and the quails than 
cranes ; for some migrate in August, others in Septemberv 
They are always fatter when they migrate from cold coun* 
tries, than when they leave warm countries, as the quail ia 
more fat in the autumn than tbe spring : and bo it happens 
that they migrate alike from cold countries and from warm 
seasons. Their sexual desires are also more nolent in the 
spring, and when they leave warm countries. 

6. Among birds, as it was previously remarked, the crane 
migrates from one extremity ot the earth to the other, aud they 
fly against the wind. As for the story about the stone, it is a 
fiction, for they say that they carry a stone as ballast, which 
18 useful as ji touchstone for ^old, after they have vomited it 
up. The phatta and the poleias leave us, and do not win- 
fer witli us, no?* does the turtle ; but the pi^^con stays 
through the winter. Tlie same in tlie nature of the quail, 
unless a few individuals both of the turtle and quail remain 
behind iu sunny spot3, The phatta and turtle fi^^semble in 
large ilockd when they (k'jiart, and again at tiu' season of 
their return. The quaiis, wdien they comnieuce their 
ibVht, if the weather is line and the wind in the north, go in 
Ijairs, aud have a successful voyage. If the wind is south 
it goes hard with them, for their flight is slow, aud tliis 
wind is moist and heavy. Those that hunt them, therefore, 
pursue them when the wind is in the south, but not in fine 
weather. They fly badly on account of their weight, for 
their body is large. They therefore make a noise they 
fly, for it is a toil to them. 

6. When they come hither they have no leader, but when 
they depart hence, the glottis, ortygometra, otus, and cy- 
chnunus, which calls them together at night, accompany 
them ; and when the fowlers hear this sound, they know 
that tb^ will not remain. The ortygometra in form leBem* 
bles the birds which inhabit marshes. Tbe glottis has a 
tongue which it projects to a great len^h. The otus resem^ 
bles an owl, and has small feathers at its ears. Some per- 
sons call ii the nycticorax, it is mischievous and imitative, 
it is taken like the owl, as it dances irom side to side, one 
or other of tbe fowlers compassing it about. On the whole, 
birds with crooked claws have short necks, broad tongues, 
and A capacity for imitation. And so has the Indian bird,* 



. ly j^cLj L^y Google 



Tin.] 



THS HI8T0BT OV AHIHAXS. 



the parrot, which is eaid to haye a toii|ae like a manu It 
becomes the moat loquaciouB when intoxicated. The crow, the 
awaiit the pelieaQi and the small goose, axe gregarious birds* 

Chapter XY. 

1. It has already been observed that fish migrate from the 
deep water to the coast, and from the coast to the deep 
water, in order to avoid the excesses of cold and heat. Those 
that frequent the neighbourhood of the coast are better than 
thosic from deep water, for the feeding grounds are better 
and more abundant. For wherever the Pim strikes the plants ) 
are more frequent, and superior, and more delicate, as iu L^ar-/ 
dens, and the black shore-weed c^rows near the land, and the 
other kinds rather resemble uncultivated plants. The neigh- 
bourhood of the coast is also more temperate, both in heat and 
cold, than the rest of the sea ; for which reason the flesh of 
fish which live near the shore is more coiiipact, while that of 
fish from deep sea is watery and soft. The siuodou, cantha- 
rus, orphos, chrysophrys, cestreus, trigla, cichla, dracon, calli- 
onymus, cobius, and all the rock fish li\e near the shore. The 
trygon, selache, the white congers, the channa, erytlirinus, 
and glaucus inhabit deep water. The phagrus, scorpius, the 
black conger, the murajn^i, and coccyx oe<;upy either situa- 
tion indifferently. 

2. Th^ vary also in different places ; as in the neighbour- 
hood of Crete the cobins and all the rock fiah are fat. The 
tunnj also becomes good again after Arctnrus, for it is not 
tormented hj the cestrus after that period; for which reason 
also it is interior during the summer. In lakes near the sea 
also there are several kmds offish, as the salpa, chrysophrys, 
trigla, and nearly all the rest. The amia also is found in 
su^ situations as in the vicinity of Alopeconnesus, and in 
the kke of Bistonis there are many fish. Many of the colifls 
do not enter the Fontus ; but they pass the summer and 
rear their young in the Propontjs, and winter in thejEgean. 
The thynnus, pelamis, and amia bnter the Pont us iu the 
spring and pass the summer there, and so do nearly all the 
rkyadea and the gregarious fish. Many fish are gregarious, 
and gregarious fish have a leader of the shoal. 

3. They all enter the Pontus for the sake of the food 
(for the pasture is more abunduxt and superior, on account 
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of tlio fresh water), and for fear of the large creatures, 
which are smaller there ; and except the phocona and dol- 
phin, there 18 no other found in the Fonttis ; and the dolphin 
18 smaU, bat when we leare the Fontiu we find a bugger 
dolphin. They enter thia sea for the sake of food and rear- 
ing their young ; for the aitaation ia better for this purpose, 
and the ireah aweet water nouriahea Hie young fry. when 
they haye reared their young, and the firy begin to grow, 
they migrate immediately aflber the Heiadea. If the south 
wind blow during the winter, they leave the plaoe more 
alowly ; but with a north wind they swim &8ter, for then 
the wind helps them along. The small fry ia captured in 
the neighbourhood of Byzantium, to they nmke no long 
atay iu the Pontus. 

4. The other fish are eeen both in their egress and ingress. 
The ts^chia is only seen as it enters, and is not observed to 
leave again ; and if o:Se is captured at Byzantium, the fisher- 
men purify their nets, for it ia unusual for them to return. 
The reason is this : these are the only fish that awim up into 
the Ister, and when this river divides they swim down into 
the Adriatic. The following ia a proof ; for the converse 
happens here, and they are never captured entering the 
Adriatic, but as they leave it. 

6. The tunnies, as they enter, swim with their right side 
to the shore, and leave with their left side to the shore ; and 
snmo prrsons say that they do this because they see better 
witli tluMr ri«;ht eye, and their sight is imturally tlim. The 
rbyadea move during the day, and in the night remain quiet 
and feed, unless the moon is bright, in which case they con- 
tinue theii* journey and do not rest themselves. And some 
persons engaged about the sea say that after the winter 
sol&tice they do not move, but remain quiet wherever they 
may be till the equinox. 

6. The colisB are taken as they enter, but not as they 
return. The best are taken in the Propontis before the 
breeding season. The other rhyades are captured more 
frequently as they leave the Pontus, and are then in perfec- 
tion. Those tliat swim near the shore are the fattest when 
captured; and the farther they are away, the more lean they 
are; and ft'equtatly, when the south wind blowF, they swim 
out in company with the coliffi and max^kerel, and aie taken 
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lower do\vn rather than at Byzantium. This is the nature 
of their migrations. • 

Ghaptxu XVI. 

1. Land animals have also the same disposition for con- 
cealment. For in winter they all hasten to conceal them- 
selves, and appear again when the season becomes warmer. 
Animals conceal themaelvea to guard against the excesses 
of temperature. In some the whole race is concealed ; in 
others onl}^ apart of them. All the tcstacea conceal them- 
sclvcis, as thuae which are maihne, the purpura, whelk, and 
all that class ; but the state of concealment is more con- 
spicuous in those which do not adhere to rocks ; for these 
also conceal themselveB, as the pectens. Some have an 
opereulum m their exterior, as the land uuali ; and the 
aiteratkm of thoBO that m not free ii mooiifl|i]ciiaiu. Hhej 
do not all cooceal themielves at the aaane period ; for the 
anaila are torpid during the winter, the purpura and whelk 
for .thirty days under the dog star, and the pectena at the 
aaxne period. Moat of them oonoeal themiel?ea in yerj 
cold and very hot weather. 

2. Almost all insecta become torpid, except those which 
dwell in the habitationa of men, and those that periah and 
do not anrvive fbr a Tear. They are torpid in tne winter. 
Some conceal themaelyes for a good while, others only in 
the coldest days, as the bees, for these also conceal them- 
eehea. This is shown by their not touching the food which 
ia prepared for them ; and if any of them creep out, they 
appear tranaparent, and plainly have nothing in their sto* 
mach. They remain at r^ from the setting of the Pieiadea 
until the a^rinff. Animals pass their torpid state in warm 
plaeea, and in the apota they are acouatomed to inhabit. 

Chapter XVII. 

1. Many pangnineous animals become torpid, as those which 
are furnished with pcales, the serpent, lizard, ^ocko, and 
the river crocodile, during the four winter montlis in whieh 
they eat nothinfif. Other serpents coneeal tliemBelves in the 
earth, but the viper lies ludden among stones. Many fish 
ali^o beronie torpid, especiallj the hippurus aud euracinua 
diuing the winter j for these alone are never taken but at 
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certain seasons, which never vary. Almost all the rest are 
taken at all .suasoua. The lamprey, orphun, and conger con- 
ceal themselves. The rock fish conceal themselves in pairs, 
as the cichla, cottyphus, and perca, the male with the female, 
in which way also they prepare for their young. 

2. The tunny conceals itself duriug winter in deep 
places, and they become ^tteaft at this bouoil The season 
of capturing tbam cominenceB wii^ rismg of PtoudeB, 
and continuies to the end of the setting of AietaruB. All 
the rait of their time they remain quiet in concealment. A 
few of these are taken during the period of their conceaJmenti 
and BO are aome other hyoemating creatnreB, if th^ are 
diaturhed by the warmili of their abode or the untumal 
mildness of the Beaaon* Por they come out a little fixHn 
their holea to feed, and also when tiie moon ia fulL Moat 
fish are better tasted during the period of concealment. The 
primades bury themaelyes in the mud. This ia ahown by 
their not being taken, or their seeming to have a great deal 
of mud on their backa and their fins preaaed down. 

8. In apring, however, they begin to more and come to 
the afaore to copulate and depoait nieir ova. At thia aeaaon 
the;^ are eq^tured full of OTa^ and then alao they appear to 
be in aeaaon, but are not ao good in autumn ana winter. 
At the same season also the males appear to be full of 
melt. When their ova are small they are taken with diffi- 
culty ; but as they grow larger many are taken when they 
are mfested by tlie crstnis. Some fi^h bury themselves in 
sand, others in mud, with only their mouths above the surface. 
Pishes usually conceal themselves only in the winter. The 
malacostraca, the rock fishes, the batus, and selache only in 
the most severe weather. This is shown by the difficulty of 
capturing them in cold weather. 

4. Some fish, as the glaucus, conceal themselves in sum- 
mer time ; for this fish hides itself for sixty days in the 
summer time. The onus and the cbrysophrys hide them- 
selves. The reason for suppoying that the onus hides itself 
for a lon;^ while appears to be that it is captured at long 
intervals ; and the intiueiiL'e of the atara upon them ; and 
especiailj of the dog-star, appears to bo the cause of their 
hiding themselves in summer time, for the sea is then dis- 
turbed. This is most conspicuous in the Bosphorus i for 
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the mud ia thrown up, and the fish are' thus brought to the 
surface ; and tbejr say that, when the bottom is disturbed, 
more fish are often taken in the same cast the second than 
the first time; and after much rain animals make their 
appearance which before were either not seen at all or but 
seldom. 

. chaptbb xvm, 

1. Majty kinds of birds also conceal themselyes, and they 
do not all, as some suppose, migrate to warmer climates ; 
but those which are near the places of which they are 
permanent inhabitants, as the kite and swallow, migrate 
thither ; but those that are farther off £K»m such places do 
not migrate, but conceal themselves; and many swallows 
have been seen in hollow places almost stripped of feathers; 
and kites, when they first showed themselves, have come 
from similar situations. Birds with crooked claws, and 
those tilso with straight claws, conceal themselves indiscri- 
minately; for the stork, blackbird,' turtle dove, and lark hide 
themselves, and by general agreement the turtle dove most 
of nil, for no one la ever said to have seen one during the 
■u lnrer. At the commencement of hybernation it is very fat, 
aud during tlint season it loses its featliers, though they 
renmin thick for a long while. Some of the doves conceal 
themselvcH ; others do not, but migrate along with the swal- 
lows. The thrush and the starling also conceal themselves, 
and among birds with crooked claws the kite and the owl are 
not seen for a few days. 

Chapteb XIX. 

1. Amoko viviparous quadrupeds the porcupines and bears 
bybemate. It is evident that the wild bears conceal them- 
selves ; but there is some doubt whether it is on account of 
the cold or from any other cause, for at this season both the 
males and females are so fat that they cannot move easily. 
The female also produces her young at this season, and hides 
herself until the cubs are of an age to be led forth. This 
she does in the spring, about three months after the solstice, 
and she continues invisible for at least forty days. DuiTng 
fourteen days of this period they say that she does not ninve 
at all. ±^or more than this period afterwards she remains 

> K i'>rrv(poCj Turdua merul 8,5/^0*, blackbird, but probably more tlian 
om kiud of bird is included under the same name. Compare 9« 86^ & 
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iiiTisible, but moves aboat and ia awake; A pregnant bear 
baa either never or very rarely been captured; and it ia 
quite plain that thej eat nothing during the whole of this 
period; for they never come out ; and if they are captured, 
their stomach and entrails appear to be empty ; and it ia 
said that, because notlung is presented to it, the intestine 
sometimes adherea to itself; and, therefore, at their first 
emergence, they eat the arum, in order to open the entnul 
and make a passage through it. 

, 2. The dormouse hvbemates in trees and is then very 

fat, and the white IPontic mouse. (Some hybematiDg 
animals cast their old age, as it is called. This is the outer 
skill aud the coverings at the period of birth.) It has al- 
ready been observed, that among viviparouFi animals with 
feet there is some doubt as to the cause of the hybernation 
of bears ; but almost all animals with scales hybemate and 
cast their old age ; that is, all that have a soft skin and no 
shell, as the tortoise ; for both the tortoise and the erays 
belong to the class of animals with scales ; but all such ag 
the gecko, lizard, and especially the serpents, cast their 
skins ; for they do this both in the spring, when they first 
emerge, and again in the autumn. 

3. The viper also casts its skin both in the sprin;:,' and 
autumn, and is not, as some persons say, the only serpent 
that does not cast its ekin. When serpents begin to caat 
their skin, it is first of all separated from their eyes ; and to 
those who do not know what is about to happen they appear 
to be blind. After this it is separated from the head, for 
first of all it appears entirely white. In a night and day 
the whole of the old skin is separated from the commence- 
ment at the head to the tail ; and when cast it is turned in- 
side out, for the serpent emerges as the iiiiaut does irom 
the chorion. 

4. Insects which cast their skins do it in the same way as 
the silplia, empis, and the coleoptera, as the beetle. All 
creatures cast it after birth ; for in viviparous animals llie 
chorion is separated, and in the vermiparous, as bees and 
locusts, they emera;e from a case. The grasshoppers, when 
they cast their skins, sit upon olives and reeds, when the 
case is ruptured, they emerge, and leave a little fluid behind 
them, ana after a short time they fly away and sing. 
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5. Among marine creatures the carabi and astaci cast 
their Bkins either in spring or autumn, after having depo- 
sited tlieir ()\ a; and carabi have been sometimes taken with 
a soft thorax, because their shell was ruptured, while the 
lower part, which was not ruptured, was hard. For the 
process is not tlie same in them as in serpents. The carabi 
remain in concealment for about five months. The crabs 
also cast their old akin, certainly those which have soft 
shells ; and ^ev u&y that those wnioh have hard shells do 
the same, as the maia and graus. When they have cast 
their shells, the new shells are first of all sorb, and the 
CEsbs are unable to walk. Thejr do not cast their skins 
onoe onlj, but frequently. I have now described when and 
how animals conceal themseLves, and what creatures cast 
their i&in, and when they do so. 

CUAPTEB XX. 

1. Animals are not all in good herilili at Ihe same season, 
nor in the same degrees of heat and cold. Their health and 
diseases are different at different seasons in various <^asse8, 
and on the whole are not alike in all. "Dry weather agrees 
with birds, both in respect of their general health and the 
rearing of their young, and especially with pigeons ; and wet 
weather, with few exceptions, asrees witli &Bh. On the con- 
trary, showery weather generally disagrees with birds, and 
dry weather with fish ; for, on the whole, abundance of drink 
does not agree with birds. 

2. For the birds with crooked claws, f^onorally speaking, 
as it was before nMimrked, do not drink, lint Hesiod was 
ignorant of tins rircunistance ; for in r< lilting the siego 
of Nineveli he represents the presiding eagle of the augtiiy 
drinking. Other birds drink, but not much; neither do auy 
other oviparous anmuils with spongy lungs. The sickness 
of birds is manifest m their plumage; for it is uneven, and 
has not the same smoothness as when they are well. 

3. The generality of fish, as it was observed, thrive the 
most in rainy years ; for not only in such seasons do they 
obtain a greater supply of food, but the wet weather agrees 
with them aa with the plants that grow on land ; for 
potherbs, even if watered, do not grow so well as in wet 
weather. The tsame is the ca^c with the reeds that grow in 
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ponds ; for they never grow, ae we niaj say, except in rain j 
weather. 

4. And tliis is the reason why so many fish migrate eTery 
Bummer into the Pontus ; for the number of rivers whim 
flow into it render the water fresh, and also bring down s 
supply of food, and many fish also ascend the rivers, and 
flounsh in the rivers and lakes, as the amia and mullet. 
The cobii also become fat in the rivers ; and on the whole» 
those places which have the largest Jakes furnish the most 
excellent fish. 

5. Of all kinds of water, summer showers agree best with 
fish ; and if the spring, summer, and autumn have been wet, 

a fine winter. And to speak generally, if the season is 
healthy for mankind, it will be the same for fish. They do 
not thrive in cold places. Those which have a stone in their 
head, as the chrnmis, lab rax, sciama, and pliagriis, suffer 
most in the an inter ; for the refrigeration of the stone causes 
them to freeze and be driven on shore. 

6. Abundant rain confers health on most fish ; but the 
contrary is the case with the mullet and cephalus, which 
Bome call marinus ; for if there is a great supply of rain 
water, they soon become blind. The cephali are [particu- 
larly liable to this disease in the winter ; for their evea 
become white. When captured they are lean, and at last 
perish altogether. They do not, however, appear to sufler 
80 much from the wet as from tlie cold ; for in other places, 
and especially in the swamps in the neighbourhood of the 
Argive Nauplia, many are found blind in severe weather, and 
manv nlso are taken with white eves. 

7. The chrysophrys also suttera from the cold ; the arach- 
nas from the heat, which makes it lean. Dry seasons agree 
better with the coracinus than with any other fish, and for 
this reason, because it is generally warm in dry weather. 
Particular localities are favourable to different species, as 
either the neighbourhood of the land, or the deep waters to 
those which only frequent one of these localities, or parti- 
cular places to^ those which frequent both. There are 

Xm places in which each of them thrive ; but, gene» 
speaking, they prefer places full of sea weed ; for 
those which inhabit places with plenty of food are generally 
&und to be &tter; lor those that eat fad obtain plenty of 
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food, while those that are camiyorous iind an abuudont 
aupply of fish. 

8. They are also affected by northern and soutliem nspects, 
for the long fish thrive best in northern siuuiLiuns, and 
m northern places in the summer time more long fish 
than flat fish are taken in the same locality. The tunny 
and xiphia sulier from the oestrua, at liio rising of the dog- 
star, for both these fish at this season have beneath their 
fins a little worm which is called oestrus, which resembles a 
Bcorpion, and is about the size of a spider ; they suffer so 
much from this torment that the xiphias leaps out of the sea 
as high as the dolphin, and in this manner frequently falls 
upon ships. 

9. The tunny delighto ia warm weather more than any 
other fish, and tbej xesorfe to the sand near the Bea-8];iore for 
the flake of the warmth, and there they float on the eur&ce ; 
the amall fish are safe because they are overlooked, for large 
fish pursue those of a moderate size. The greater portion of 

the oTa and melt are destroyed by the heat, for 

whatever they touch tber entvely destroy. 

10. The greatest number of fish are taken before sunrise 
and after sunset, or just about sunrise and sunset, for tiie 
easts made at this period are called seasonable. For this 
reason the fishermen take up their nets at this time, for 
the sight of the fish is then most readily deceived. During 
the night they remain quiet, and at mid*day, when the 
light is strong, they see very well. 

11. Eish do not appear to be subject to any of those pesti- 
lential diseases which so often occur among men and quad- 
rupeds, as the horse and ox, and other animals, both domestic 
and wild. They appear, however, to suffer from ill health, 
and the fishermen consider that this is proved by the capture 
of some lean, and apparently weak individuals, and others 
that have lost their colour, among a number of fat ones of 
the same kind. This is the nature of sea^fish. 

12. No ppstilpTitial disease attacks river nrtd pond fish, 
though some of them are subject to peculiar diseases, as the 
glanis, from its swimming ncnr the surface, appears to bo 
star-struck by the dog- star, and it ia stupefied by ioud 
thunder. The carp sufiers in the same way, but not so 
severely. Xhe glanis, m shallow water, is often destroyed 
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by the dragon -Rerpent. In the ballerus and tilon a worm is 
produced, under the influence of the dog-Btar, which makes 
thcui rise to the surface and become weak, and when they 
come to the surface they are killed by the heat; a violent dis- 
ease attacks the chalcis, which is destroyed by a number of 
lice, which are produced under its gills; no other iisb appear 
to be subject to such a disease. 

13. Fishes are poisoned with the plant called mullein, for 
which reason some persona capture them by poisoning the 
waters of rivers and pond^i; and the Phcenicians poison the 
sea in tlie same way. There are two other plans wliich are 
adopted for the capture of fish ; for since fish avoid the deep 
parts of rivers in cold weather (for even otherwise the river 
water is cold), they dig a ditch through the land to the river, 
which they coyer over with grasa and stones so as to leaemble 
A cave, with one opening from the river, and when the frost 
comes on they capture the fish with a ba^et. The other mode 
of fishiuff 18 practised both in summer and winter. In the 
middle of the atream they raise a structure with fiiggota and 
stones, leaving one part open for a mouth ; in this a basket 
is placed, with which th^ catch the fiah, as they take away 
the stones. 

14. Bainy years agree with all the teatacea except the pui^ 
pura; this is a proof of it, if placed near the mouth of a 
river, they take the fresh water, and die the same day. Thi» 
purpura will live about fifty days after it has been taken. 
They are nourished by oa r;h other, for a plant like a fucus 
or moss grows upon their shells. They say that whatever is 
cast to them for food is done for the sake of weighty tiiat 
they may weigh the more. 

15. Dry weather is injurious to other testacea, for it 
renders them few^ in quantity and inferior in quality, and the 
pectens become more red. In the Pyrrh»an Euripus the pec- 
tens perish, not only from the instrument with which the 
fishermen scrape them together, but also from dry weather. 
The other testacea thrive in wet weather, because it mnkca 
the sea- water fresher. Tho cold of the Pontiis and of the 
rivers that flow into it renders bivalve shells rare. The uni- 
valves, }iowe\ er, ure frozen in coid weather. This is the 
nature oi aquatic animals. 
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Chaftsb XXL 

1. Among quadrupeds, swine suffer from three diseases, one 
of these is called sore throat, in which the parts above tlie 
jaws and the braiu liia become inflamed ; it may also occur in 
• other parts of the budv, aiid frequently Beizes upon the foot, 
and sometimes the ear. The neighbouring parts then be- 
come putrid, Tintil it reaches the lungs, when the animal dies ; 
the disease spreads rapidly, and the animal eats nothing from 
the period of the commencement of the disease, be it where 
it will. The swineherds haTe no other remedy but the 
excision of the part before the disease has spread far. 

2. There are two other diseases which are both cslled 
craura. One of them consists in a pain and weight in the 
head, with which many of them are afflicted ; the other is 
an excessive alyine discharge. This appears to be incurable. 
They relieye the former by the application of wine to the 
nostrils, and washing them with wine. Becovery from this 
disease is difficult, for it generally carries them off on the 
third or fourth day. 

8. They suffer particularly from sore throat, when the 
summer hears abundantly, and they are fat. The fruit of 
the mulberty is good for them, and abundant washings 
with warm water, and scarification beneath the tongue. 
If the flesh of swine is soft, it is full of small lumps 
(chalazsB) about the legs, neck, and shoulders ; for in these 
parts the ehalazas are most frequent. If there are but a fe w, 
the flesh is sweet ; if many, it becomes very fluid and soft. 

4. Those which have these chalazsD are easily distinguished ; 
for they exist in the greatest numbers under the tongue, 
and if the hair is plucked from their mane it appears 
bloody underneath. Tliose wliich have chalaza) cannot keep 
their hind still. Thev are not thus afiected aa lonfj as 
they suck. The v^rmn cnllcd tipha, which also forms excel- 
lent food, is the reniedy i'ov the chalazro. Vetches and ligs 
are unelul both fcr fatt ruing and rearing; pi 0:8 ; and on the 
whole their food should not be all of one sort, but varied ; 
for swine, like other animals, derive advantage from a 
change in their food; and they say that at the same lime 
their food ought to inflate them, and to cover them boi h 
with flesh and fat. Acorns are good for their food, but 
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make ibeir flesh watery ; and if they eat too many while 
pregnant, they produce abortions, as sheep also do ; for 
these animals evidently suffer this £rom eating acorns. 
The swine is the only creature that we hnow of which 
has cbalazas in its flesh. 

Chapteb XXII., 

1. Do OS suffer from these diseases which have received these 
names, Ivtta, cynanche, podau^a. The lytia produces mad- 
ness, ani they infect every creature which tliey bite, except 
iimnkind, wiiIi ihe same disease. This disease is fatal to 
dogs and to any other animal they may bite except man. 
The cynanche also is fatal to dogs ; and there are compara- 
tively few which recover from the podagra. Camels also are 
sei£^ with lytta. (The elephant does not appear to suffer 
from any other infirmity except flatulency.) 

2. Gregarious oxen suffer from two diseases, one called 
podagra, we other craurus. The podagra affects their feet ; 
but it is not fatal, nor do they lose their hoofe. They derive 
benefit from their horns beins smeared with warm pitch. 
When attacked with craurus, i£eir breathing becomes warm 
and thick. Fever in mankind is the same as craurus in catde. 
It is a sign of this disease, when they hans^ down their ears 
and will not eat. It soon proves fatal, and when dissected^ 
their lungs appear putrid. 

Chapteb XXIII. 

1. Horses when grazing are free from all diseases except 
podai^ra ; from this they yutfer, and sometimes lose their 
hoofs, wliich grow again as soon as they are lost, and tlic loss 
of the hoof usually takes place as soon as the first recom- 
mences its growth. It is a sign of the disease when the 
right testicle throbs, or when a wrinkled hollow place appears 
a little below the middle of the nose. Horses that are brought 
up in a domestic state suffer from several other diseases ; 
they are attacked with a disorder in their bowels, and it is 
a sign of the disease when they drag their hind legs up to 
their fore legs, and keep them under in such a way that they 
almost strike together: if they go mad after having ah* 
stained from food for several days, they are relieved by 
bleeding and castration.' 
2. The tetanus is another disease of horsesi which is thus 
\ The pcuwage is altogether Gomipt» 



i^iy j^cLj L^y LaOOQle 



I 



B. Till.} TH£ HISXOS¥ OW jkSULAJS, 228 

recognised ; all the veins, and the head and neck are extended, 
and their 10?"^ are stili'when they walk; the horses ako become 
full of corrupt matter. They are also ati acked by another 
disease in which they are said to have the crithia ;^ the soft- 
ness of the roof of the mouth, and heated breath, are the 
Bigus of this disease, which is incurable, unless it stays of 
its own accord. Another disease is called nymphia,^ whicli 
is relieved by the wound of a flute ; it caiist a them to hang 
down their heads, and when anyone mounts they ruah for- 
ward until they run against something. The horse is always 
dejected if afflicted with madness ; this is a sign of it, if 
it lays down its ears upon its mane, and then draws them 
forward, and pants and breathes hard. 

3. These also are incurable if the heart is affected. It is 
a sign of tins disease if the animal Bullers iVum relax- 
ation. And if the bladder alters its position, difficulty in 
making water is a sign of this disease ; it draws up the hoofa 
and loins. It is also fatal for the horse to swallow the sta* 
philinus, which is of the same size as the spondyla. The 
bite of the shrew mouse is injimous to other «.Tiii«f>.1a also ; 
it causes sores, which are more severe if the creature is preg- 
nant when it bites, for the sores then break. If they are not 
presnanty the animal does not perish. The creature called 
chalkis by some ])erBon8 and zygnis by others, inflicts either 
a fatal or very painful bite. It resembles a small lizard, and 
is of the same colour as the serpent called the blind worm. 

4. And, on the whole, those who understand horses say 
that both these animals and sheep suflfer from all the in- 
firmities with which mankind is afflicted. The horse, and 
every other beast of burden, is destroyed by the poison of 
sanwach.^ It is dissolved in water and strained. The 
pregnant mare casts her young with the smell of a lamp going 
out. This also happens to some pregnant women. This is 
the nature of the cUaeases of horses. 

5. The hippomanes, as it is called, is said to be produced 
upon the foals ; the mares when they liave bill on it off hck the 
foal and cleanse it. 'I'he fables on this subject have been in- 
vented by women and charmers. It is, however, agreed that 
mares before parturition eject the substance called polion. 

6* Horses recognise again the voices of any with which 

* Zhdigestion catued by eatiD^ barley when heated. 

* fhraify. ' Bed sulphuret of arsenic* 
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they may liave fought. They deliprht in menrlows and 
/ mar>^]ies, and drink dirty water ; aud it* it is clcau, they first 
disturb it with their hoof and then drink and wash them- 
selves. And on tiie whole, tlie horse is an animal fond of 
water, and still more fond ol" inoiature ; wherefore, also, 
the nature of the river-horou i« thus constituted. In this 
respect the ox is very diiferent from the horse, for it will 
not drink unless the water is clean, cold, and unmixed. 

Chamke XXIV. 

1. Asses only suffer froni one disease, which is called nielit^, 
which first attacks the head of the animal, and causes a 
thick aud bloody phlegm to flow from the nostrils. If the 
diflease extends to the lungs, it is fatal ; but that wMck first 
attacks the head ia not so. This animal cannot bear cold, 
for which reason these axe no aasea in the Ticinity of the 
Fontua and in Scjthia. 

Chapteb XXV. 

1. ELBPHAJnFS suffer from flatulent diseaaesy for which 
reason they can neither evacuate their fluid or solid excre- 
ments. It they eat earth they become weak, unless uaed 
to such food. If it is accustomed to it, it does no harm. 
Sometimes the elephant swallows stones. It also suffers 
from diarrhoea. When attacked with this complaint, they are 
cured by giving them warm water to drink, and hay dipped 
in honey to eat ; and either of these remedies will stop tbe 
disease. "When fatigued for want of sleep, they are cured 
by being rubbed on tbe shoulders with salt and oil, and 
warm water. When they suffer from pain in the shoulders, 
they are relieved by the application of roasted s\rine*s 
flesh. Some elephants will cfrink oil, and some will not ; 
and if any iron weapon is struck into their body, the oil 
which they drink assists in its expulsion ; and to those 
which will not drink it, they gi\ c wme of rice cooked with 
oil. This, then, is the nature oi quadrupeds. 

CHiLPTEB XXVI. 

1. Insects generally thrive when the year is of the same 
kind as the season in which they were bom, such as the 
aphng, moiat and warm. Certain creatuxea are produced 
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in beehives, which destroy the combs, and fi little spinuint^ 
worm, which destroys the wax. It is called clerus, or by 
some persons pyraiistes. This creature produces a spider- 
like animal like itself, which cauHcs sickness in the hive, 
and another creature like the moth, which flies round the 
candle. This produces a creature filled with a woolly sub- 
stance. It is not killed by the bees, and is only driven out 
• by smokiuj^ it. A kind of caterpillar also, which is called 
teredo, is [produced in the hives. The bees do not drive it 
away. They suffer uioBt from diseases when the woods 
pruduce flowers infected with rust, and in dry seasons. All 
insects die when plunged in oil, and mont rapidly li their 
head is oiied, and they are placed in the uun., 

CHAFm XXYIL 

1. ijniCALB also differ ia tiieir localitieB : for fome are en- 
tirely absent from some localities which exist in othen, 
though small and shortlived^ and not thriving. And fre- 
quentlj there will be a great difference even in adjoining 
places^ as the grasshopper is found in some {^wts of Milesia^ 
and is absent Irom those in the immediate vicinity. And in 
Cephalenia a river divides the country, on one side of which 
the grasshopper is found, and not on the other. 

2. In Poroselene a road di\ ides the covntrr, on one side 
of which the weasel is found, and not on the other. In 
Bceotia there are many moles in the neighbourhood of 
Orchomenus, but in the adjoining Lebadian district there 
aie none, nor if they are imported, are they willing to bur- 
row. If hares are taken into Ithaca they will not live, 
but are seen dead on the sea coast, turned in the direction 
in which they were brought. In Sicily the hippomyimex 
is not found, and in Cyrene there weze formerly no croak- 
ing frogs. 

3. In all Libya there is neither wild boar, nor stag, nor 
wild goat. And in India, Ctesias, who is not worthy of 
credit, says, there are neither domest ic uor wild swine ; but 
the exBnnjrnineous and burrow i no tribes are all large. In 
the Fontus there are no mahicia, nor all the kinds of tes- 
tncea, except in a few places ; but in the Ked Sea all the 
testacea are of a great size. In Syria there are sheep with 
tails a cubit in widths and the ears of the goats are a spau 
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and four fingersy and some of them bring their ears down 
to the ground : and the oxen, like the camels, have a mane 
upon the point of the shoulder. In Ljeia the goats are 



4. In Libya the homed rama are bom at once with homa, 
and not the males only, as Homer says, but all the rest also. 
In the part of Scythia near the Pontus, the contrary is the 
case, for they are bom without horna. And in Egypt some 
of the cattle, as the oxen and sheep, are larger than in 



foxes, ravens, and hawks. Others are nearly of the same 

size, as the crows and goats. This difference originates in 
the food which is abundant for some, and scarce for others. 
Por the wolves, hawks, and carnivorous creatures food is 

scarce, for there are but few small birds. For tlie dasypus 
others which are not carniTorouF^, neither the bard nor 
soft t'run s are of an v long continuance. 

5. Tlir teiiipcrature is also very influential; for in Illy- 
ria, Tiir.icx^, and Epirus, the asses are small, ia Scythia, 
and Cellir conntriea, they do not occur at all, for in these 
places tlie winter is severe. In Arabia the lizards are more 
than a cubit long, and the mice are much larger than those 
which inliabit our fields, their fore legs being a span long, 
and their hind legs as long as from the iirst joint of the 
finger .... 

6. In Libya, the serpents, as it has been already remarked, 
are very large. For some persona say tliat as they sailed 
along the coast, thev saw the bones of nuuiv oxen, and that 
it was evident to them that they had bem devoured by tlie 
serpents. And as the ships passed on, the serpents attacked 
the triremes, and some of them threw themselves upon one 
of the triremes and overturned it. There are more lions in 
Europe, and especially in the country between the Ache- 
lous and the iHessus. In Asia there are leopards 'which 
are not found in Europe. 

7. On the whole, the wild animala of Asia are the fiercest, 
'those of Europe the boldest, and those of Libya the most 
yaried in form ; and it has passed into a proverb that Libya 
is flJways producing something new. Por the want of 
water brings many beterogeneons animals together at the 
drinJiing places, where they copulate and produce young, if 




Greece, and others 





V 



B. Vm.] VHB HI8T0BT OB AVDCALfl** 227 

their periods of gestation happen to be the samey and theix* 
size not very different. The desire of drinking makes them 
gentle to each other, for they differ from the animals of other 
countries, in wanting to drink more in winter than in sum- 
mer; £>r on account of the great want of water during the 
summer they are habituated to do without water; and if 
the mice drink they die. * 
' 8. Other animain are produced by the intereourse of 
heterogeneous creatures, as in Cyrene the wolves copulate 
with the dogs, and produce young ; and the Laconian doge 
are bred between a dog and a fox. They say that the In- 
dian dogs arc derived from the tiger and the dog; not di- 
rectly, but Irom the third mixture of the breeds ; for they 
say that the first race was very fierce. They take the dogs 
and tie them up in the desert. Many of them are devoured, 
if the wild aniinal does not happen to desire sexual inter- 
course. 

Cratteb XXYUI. 

1. DiFrEEENT localities produce a variety of dispositions, 
as moimtainous and rough places, or smooth pJains. They 
are more fierce and robust in appearance in mountains, ag the 
swine of Athos ; for the males of those which inhabit the 
plains cannot endure even the females of the other kind : and 
different situations have great influence on the bite of wild 
animals. All the scorpions about Fharus and other places 
are not painful, but in Oaria and other locailitiea thej are 
frequent, and large, and fierce, and their sting is &tal to 
eLtfiier man or beast, even to sows, which ai«i»bat little influ* 
enced hj lOie bite of other creatures, and black sows 
are more easily alPected than others. The swine die very 
soon alter being stung, if thej come near the water. 

2. The bite also <n serpents Taiies much ; for in Libya 
the asp is found, £rom wnich they form a septic poison, 
whidi is incurable. In the plant silphium is found a small 
serpent, for the bite of which a remedy has been discoTered 
in a small stone, which is taken out of the tomb of one of 
the ancient kings: this they drink dipped in wine. In 
some parts of Italj the bite of the gedco ia found to be 
fotal. If one poisonous animal eats another, as, if a 

1 ErobaUj aaBafoBladk 
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viper eats a BCoipion, its bite is the most fatal of all. 
The saliva of a man is hostile to most of them. There 
is one small serpent, which some persons call hierus, 
which is avoided even by large serpentg. It is a cubit 
long, and appears rough. WhatsoevcT it bites imme- 
mediately becomes putrid in a circle round the ^vound. 
There is also a small serpent in India^ the only one lor 
wkich there is no remedy. 

Ohabtsb XXIX. 

1. Animals also differ in being in good condition or not 
clurmg gestation. The testacea, as the pectens and the ma- 
lacostraca, as the carabi and such like, are best when preg- 
nant ; for this word is also used of the testacea. Por the 
malacostraca have been observed both in the act of copula- 
tion and oviposition ; but none of the testacea have ever 
been seen so occupied. The in^ilacia, such as tlie teuthis, 
sepia, and polypus, are mo&t eicclieut wheu pregnant; and 
almost all fish are good during the early part of the period; 
but as the time advances some are good and some not so. 

2. The msdm& thriyes during gestation. The form of the 
female is round, that of the male longer and broader. And 
when the period of gestation commences In the females^ the 
males become black end Tariegated, and are not fit to eat. 
Some persons call tbem tra^i at this period. Those which 
are called cotlmhna and cichla also change their colour; 
and the caris also changes at this seascm and some birds^ 
which are black in spring and afterwards become white. 

8. The phydaalso chimges its colour; for it is white at 
all other seasons, and variegated in the spring. This is the 
only sea fish that^ as they say> makes a nest in which 
it deposits its ova. The msenis, as it was before ob- 
served, and the smaiis also change their colours, and from 
being white in summer become black. This is particu- 
larly conspieuona about the fins and gills. The coracinua 
is best when pregnant, and so is the mienis. The cestreus, 
labraz, and nearly all cseatures that swim are inferior at thia 
season. 

4. There are a few which are good, whether pregnant or 
r\ot^ as the glaucus. Old fish also are inferior; find old 
tttimies are not eyen fit £or salting, for much of the fiesh is 
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dissolved. The saine tiling also happens with other fisb. 
The older fish are distiDguished by the size and harduesa 
of their scales ; an old tunn j has been taken which weighed 
fifteen taleutSi and the length of the tail was two cubits 
and a span. 

5. Eiver and pond fish are most excellent, after depositing 
their ova and semen, and recovering their flesh. Some of 
them, liowevor, are good while pregnant, aw the saperdia ; 
and others bad, as tiic glaiiib. In all the male is better than 
the female ; but the female glanis is better than the male. 
Those which thej call female eels are better than the males. 
They call them femaleBi though thej are not bo, but only 
difer in appearance. 
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BOOK THE NINTH. 
Chaptbb L 

1. The dispositions of obscure and short-lived animals are 
less easily obsen^ed than those of long-lived animals ; for 
they appear to have a certain inclination towards each na- 
tural affection of the soul, such as prudence and folly, 
courage and oowardioe, mildness and cruelty, and such other 
babita. Some also, which have the sense of hearing, appear 
to be cap&ble of a eertain degree of inatroctioii and dW- 
pline^ hi&k from aae anotb^ and from mankind, for tb^ 
not only diatrngaiab tbe diffeienoe of aoonda but alao of 
signs. 

2. And mall animals in which tiiereia a distinction o f 
^he sexes nafaireli aB fi^an a annilar diapontion to tne malea 
^nd te JEe femal^^ 

tfieHGirger animals, and in yiviparous quadrupeds ; for^ the 
Reposition of tbe female is softer^ and more t ameable and 
auhmissive^and more ingenious ; as the femalea ot' the liaoe- 
^monian dog are more gentle than the malea. In the 
Moloiwrian race of dogs, thoee employed in bunting differ in 
no respect from other dojgs ; while those employed in fol* 
lowing sheep are larger and more fierce in their attack on 
wild beasts. A miztuie of tbe Molossian and Laoedemcmiaa 
races is both braver and more capable of endnring fatigue. 

3. The females of all animals are less violent in their 
passions than the males, except the female bear and pSTdfllis," " 
for the female of these appears more courageous than the 
male. In other animals the females are more soft and insi- 
dious, less simple, more petulant, and more active in the 
care of their young. The disposition of the males is opposed 
to this ; for they are more passionate and fierce, more straight^ 
forward, and less invidious. The vestiges of these disposi- 
tions exist, as we may say, in all, but are more conspicuous 
in those which have the strongest moral habitSj and most of 
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all in majikind ; for the nature of the human subject is the 
moBt complete, so that these habits appear more conspieuous 

in mankind than in other animals. 

/ 4. Wherefore women are more compassioDato and more 

J readily made to weep, more jealons and querulous, more 
fond of railing, and more contentious. The female also is more 
subject to depression of spirits and despair than the male. 

\ Sh e is also mor e shameless and false, more readily deceived, 

t and mor e qaindful of injury, more watchful, more idle, and 
■ oh the wliole l^ss excitable than the male. On the contrary, 

i^he male is more ready to help, and, as it has been said, 
more brave than the female ; and even in the malacia, if the 
sepia is struck with a trident, the male comes to help the 

1 female, but the iemale makes her escape if the male is 

I struck* 

Chapter II. 

1, Animals often fight with each other, particularly those 
which inhabit the same places and eat the same food ; for 
when food becomes scarce, congeners fight together. They 
say that seals which occupy the same locality will fight, the 
males with the males and the females with the females, until 
one party is either killed or ejected by the other, and their 
cubs also will fight in the same way. AJl animals also will 
fight wi^ canuTorous creatures, and these will fight with 
other animalsy for they feed upon living creatures ; for which 
reason augurs observe the disputes and agreements 
animals, considering that their disputes betoken war, and 
their a^^reements peace with each other. 

2. When supplied with plenty of food, animals that are 
natnrally alraid of man and fime appear to submit them* 
selyestohim, and to conduct themselves quietly towsffds 
each other. The care which is taken of animals in Sgypt 
demonstrates this circumstance ; for even the fierc^t crea* 
tures live together, when they have food enough, and are 
not in any want ; for they become tame fimm the supply of 
their wants which they receive, as the crocodile are tamed 
by the priests by the care which is bestowed on their food. 

same thing may be observed in other countries and in 
their difierent parts. 

3. The eagle and the dragon are enemies, for the eagle 
iiseds on serpents. The ichneumon and the ^ider are aJso 
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euemies, for the iclmeumon hants the spider. Amonff birds 
the pcecilis and the lark and tbe wood-peeker and chloreua 
are enemiea, for thej eat each others* eggs. The crow and 
the owl also are enemies ; for at mid-day the crow, taking 
advantage of the dim sight of the owl, aecretly seizes and 
devours its eggs, and the owl eats those of the crow during 
the night ; and one of these is master during the day, the 
other during the night. The owl and orchiluB are enemies ; 
for the latter eats the eggs of the owL During the day 
other birds fly round the owl, which is called ^'utonishing 
it|" and as they fly round it pluck off its feathers. For this 
leason fowlers use it in hunting for all kinds of birds. 

4. The presbys contends with the weasel and crow, for 
they eat its eggs and young. The turtle and pyrallis are 
foes, for their food and mode of life are the same. The 
celeus and libyus, kite and raven are enemies; for the 
kite, from the superiority of its daws and flighty can 
take from the raven anything it may have caught, so that 
their food is the cause of their enmity also. Those that 
obtain their food from the sea also are foes, as the brenthus, 
larus, and harpa. The triorches is a foe to the toad and 
the serpent ; for the triorches eats the others. The turtle 
and chlorous are foes, for the chloreus kills the turtle, aud 
the crow kills the bird called typanus. The little owl and 
all other birds with crooked dawB eat the caiaris, irom 
whence their eniiuly arises. 

5. The gecko and the spider are eneinle??, for the gecko 
eats spiders. The pipo is a foe to the heron, for it de- 
voui*8 the cgf^s and young of the heron. Enmity also exists 
between the legithas aud the as.s ; I'or the ass frequents thorny 
places, that it may scratch its Bores, and by this means, and 
wlien it brays it overturns the eggs and young of the segithus, 
for they fall out of the neat from fear of the noise, and the bird, 
to revenge this injury, flies \i\)on the ass and inflicts wouuda. 
The wolf is the enemy of the ass, bull, and fox ; for being a 
carnivorous animal, it attacks both oxen, asses, and foxes. 
The fox and circus are enemies for the same reason ; for 
the circus li;i\ing crooked claws, and bemg caiiiivorous, 
attacks and mllicts wounds with its claws. 

6. The raven is an enemy to the bull and ass, for it flies 
round them and strikes their eyes* The eagle and the heron 
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are foes, for the eagle has crooked claws and attacks it, 
aud the uther dies in deteiuliug itself. The aeealon is a foe 
to the vulture, and the crex to the coleus, blackbird, and 
chlonoD, which some persons fabulously sav derives its 
oripn from a funenil pilo, for it destroys both themselves and 
their young^. The sitia iiiul trochiius are foes to the eagle, 
aud the eagle, as well lor tliis reaauii, because it ia carni- 
Torous, is a foe to them all. 

7. The anthus is the enemy of the horse, for it drives the 
horse from its pasture, for tiie anthus also feeds on grass ; 
it is dim-sighted and not quick ; it imitates the ?oiee of the 
horse^ irhidh it frightens by flying at it, and drives it ftom 
its pasture; if the horse can seuse upon it, he will kill it* The 
anthus lives near rivers and marshes ; it is of a fine colour, 
and lives wdL The ass attacks the colota^ a -ereatuie which 
lives in the manger, and prevents it from eating, bjr making 
its w^ into its nostrils. 

8. There axe three kinds of heron, the black, the white 
sort, and the one called a^terias ; of these, the black rests 
and copulates with difficulty, for it utters a cry, and, as they 
say, bleeds from the eyes during coition, and the process of 
parturition is severe and painful ; it attacks creatures which 
injure it» as the eagle, for it seizes upon it, and the fox, for 
this creature attadu it during the night, and the lark, 
which steals its eg^. 

9. The seipent is an enemy to the weasel and the hog, 
for if the weasel and serpent live in the same house they 
both require the same kind of food ; and swine eat serpents. 
The SDsalou is a foe to the fox, for it strikes and pecks it, and 
destroys its yoim(j, for it lias crooked claws. The raven and 
the fo.v are friendly, for the raven also attacks the a^salou, 
and so they iielp each other in the attack. 'Ilie iittle owl 
and the fi^nalon are mutual foes, for both liave crooked claws. 
The litlle owl aud the swan attack the oaLjle, aud the svvau 
often comes oil' victorious. Of ailbirdd tlie swans are must 
disposed to devour ' each other. 

10. Some animals are always ready to attack each other, 
and others, aa iimukiud, only at particular times. The ass 
and the acanthis are loes, for the latter feeds entirely on 
thorns, but the i'ormcr only when they are tender. The an- 

^ To i^^h^ with each other.—See Lidd«U and Soott'» Lexioon« s. v 
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thus, acantbifl, and a^thus are foes, and it is said that the 
blood of the anthus and sBgithus will not mix. The crow 

and heron are friends, and so are the sehcenion, lark, 
laedus, and colons, for the celeiis livea by the side nf rivers 
and thickots, but the laedus? livea amoTipr rocks and moun- 
tains, mul 19 i'uTid of the ])l:ice in which it lives. The 
pipliinx, haqm, and kit« are friends; the fox and the ser- 
pent also, for both live in holes ; and the blackbird and the 
turtle. 

11. The iiuu and jackal are foes, for both are carnivo- 
rous, and live on the same substances. Elephants also 
fight fiercely with each other, and strike with their tusks ; 
the conquered submits entirely, and cannot endure the voice 
of the victor ; and elephants differ much in the courage 
they exhibit. The Indians use both male and female ele- 
phants in war, though the females are smaller and far less 
courageous. The ele]>liaut can overthrow walls by strikinej 
them with ita large tusks ; it throws down palm trees by 
striking them with its head, and afterwards putting its feet 
upon them, stretches them on the ground. 

12. Elephant-hunting is condwSed in the following way : 
men mount upon some tame eourageoua animals ; wmmthey 
hare seized upon the wild Mr>ini«.l> they command the others 
to heat them till ther flyl from fatigue. The elephant-driTer 
then leaps u^on its back and directs it with a lance ; yeij 
soon after this they become tame and obedient. * When the 
elephant-driraa mount upon them they aU become obedient^ 
but when they have no driter, some are tame and others 
not so, and they bind the fore legs of those that are 
wild with chains, in order to keep them quiet. They hunt 
both full-grown animals and young ones. Such is the 
friendship and enmity of these wild animals originating in 
the supply of food, and the mode of life. 

Chapter III. 

1. SoMX fish are gregarious and firiendly together, others 
that are less gregarious are hostile. Some are gregarious while 
they are pregnant, others during the season of parturition. On 
the whole, the following are gregarious : the tmmy, moenis, 
cobius, box, Bjmras, coracinu^, siuodon, tri<i;la, miirjpna, 
anthia^eleginufliatherinudySarginudfbeionii, (mecon,) teutkus. 
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ioluB, pelamis, scombrus, and colias. Some of these are both 
gregarious, and live in paira, for all the others pair together ; 
and some are gregarioua at particular seasons, as it has been 
■aid, while tlie^ are pregnant^ and others in the season of 

de])ositiiig their ova. 

2. The kbrax and oestreus, though most hostile, will at 
certain aeaMis congregate with each other, foi not only do 
congeners congre^te together, but all those which feed 
upon the same kind of food, where it is abundant. The 
cestretiH and the conger often survive after having been de- 
prived of their tail up to the anus, for the cestrena ia eaten 
by the labrax, ioid the ooiirrer liythe mura?na. The stronger 
are hostile to the \\ oaker, for the Btronp^ fish eat the others. 
This much concerning marine creatures. 

CKAJmn nr. 

1. It has been already observed, that the dispositions of 
animals vary in cowardice, miiduesa, courage, gentleness, 
intelligence, and folly. The disposition of sheep, as I have 
said before, is foolish, aud without sense ; they are the most 
cowardly of all nmnials, and steal away into desert places 
for no purpose, and in winter often escape from their fold. 
When overtaken by a snow-storm, the^^ will not get away, 
nnless the shepherd drives them, but will stay behind and 
perish, unless the shepherds carry off the males, when the 
rest wiU follow. 

2. If a person takes any of lihe goats by the beard ^which 
m like hair), all the rest stand by as if infataated, ana look 
at it Sheep will sleep in colder places than geats^ for sheep 
are more qniet, and are ready to submit themselTea to man- 
kind. Goats do not bear the cold so well as she^. Shep- 
herds teach sheep to come tocher when they make a noise, 
and if any of them is left behmd and does not join the flock 
when it thunders, it will cast its young, if pregnant ; whc»re- 
fore, when a noise is made, they will collect together in 
their sheds according to their custom. (Bulls are destroyed 

wild beasts, if they wander away from their herd.) Sheep 
and goals lie down to rest separately in their races, 
and when the sun begins to descend, the shepherds say that 
the goats do not lie down with their faces to each o^er» but 
they turn their backs upon each other* 
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1. Cows pasture in herds, and in companies, and if one of 
them wanders to a distance, all the rest follow, so that the 
lierdsmen, if they do not find her, immediately examine all 
the herds. Maies in herds, if one of tiiem Imppens to die, 
will bnng up her foal among them, and the wnole race of 
horaea appears to have warm natural affections, of which the 
following ia a ^roof : the barren mares will take away the 
£mJs firom their mothers, and treat them with affection, 
though they soon die for want of milk» 

Chaptbb YI. 

1. Of all wild quadrupeds, the deer appears to be one of the 
most prudent in producing itsyouugby the wayside (win re 
wild beasta do not come, for fear of men) ; as soon as the young 
is bom, the dam eats the chorion, and runs to the plant 
called seselis, which she eats, and having so done, returns to her 
kid. She then leads her kid to the stotion, to which it may 
learn to retreat in case of danger ; this ia usually a chasm 
in a rock with a single entrance, which they say that it 
stays and defends. When the male gets iat (whicn nsuallj 
happens in the autumn) he does not show himself, but geto 
out of the way, for his fat makes him an easy prey. He 
sheds his horns in difficult and 8car<»Bly accessible places, ^ 
from whence arises the prorerb, where the stag sheds its 
horns," for they are a&aid of being seen, as if they had lost 
their means of defence. It is said that the left horn never 
has been seen, for he conceals it as if it had some medicinaL 
power. 

2. When a year old they have no horns, but only a com- 
mencement, as it were a sign of what is to be ; this is short* 
and covered with thick down. When two years old, they 
have straight horns, like sticks, for which reason they are 
called pattalia (from ^rarrdxoc, a stake). In the third year 
their horns are divided. In the fourth year they become 
rough. In this manner they are regularly developed till 
they are six years old. After this age their boms are al- 
ways the same, so that their age cannot be di8tinf:^uishpd by 
tliem. Old stags, however, are recoorniscd by two signs; 
aome of them have no teeth at ally others only a lew j and 
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they never have the defensive part of the horn, that part 
of the growing born which henda forwards, with which they 
defend themselves, this the old stags never possess, but all 
the increase of their horns is upwards. 

3. They cast their horns every year about the month of 
April. When they cast their horua they hide themselves 
during tlie day, as it has been already observed. They con- 
ceal themselves in thickets, to protect themselves from tlie 
flies. During this period they feed (in the thickets) during 
the night, until their horns are grown. They are produced 
at first nnder the sldn, and aze corered with down. When 
they grow they expose them to the sun, that the horn may- 
be matured and hardened. Whesithey oeaae to eive them 
pain if rubbed ag^ainst trees, thej leave such paces, for 
they are confident in their means of defence. An Achainian 
stag ^ has been taken with a considerable quantity of green 
ivy growing on its horns as in green wood, for the horns 
are tender when first produced. 

4. When the stags are bitten hj the phalanrinm or any 
auch creature, they collect together a nmnber <S crabs and 
eat them. It appears to be wholesome for mankind to 
drink the same substance, but it is not pleasant. The 
females, as soon as their young are bom, eat the chorium, 
and it is not possible to obtain it, for they seize upon it 
before it can fall to the ground ; it appears to have some 
medicinal properties. The females are captured by the 
sound of the pipe and by singing, and they are charmed by 
singing. When two persons go out to capture them, one 
shows himself, and either plays upon a pipe, or sings, and 
the other strikes behind, when the first gives him the 
signal ; when the ears of the deer are erect, it hears quickly, 
and cannot be deceived, as it may be if they hang down. 

Chaptek VII. 

1. "When bears are in flight, they drive their cubs before them, 
or take them up and carry them. When nearly overtaken, 
thejr climb up into trees. When they first come from their 
hiding place tht v eat the arum, as it has been already ob- 
# served, and guaw the trees as if they were cutting teeth. 
Miiny other animals also prudently provide themaeives with 

I A ^racket^ or two year old stag. 
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remedies, for they say tbat the wild goats in Crete, when 
gtruck with an arrow, seek out the dittany, iVkr tiuB pJaiit 
assists in working the arrow from their body. 

2. And dogfs, ^vhen they aro ill, provide thcinselTeg with 
an emetic from a certain kind of i^rass. The panther, when 
it has eaten the poison called pardaLianches,^ seeks for human 
ordure, fur tliis relieves it. This poison also will kill lions, 
the hunters, therefore, suspend ordure in a resyel from the 
trees, in order that the annual may not wander far from 
them ; for the panther jumps at it and attempts to seize it, 
and dies before it can reach it. They say that the panther 
is aware that its peculiar scent is grateful to other wild 
animals, and that it preys upon them in concealment, and 
when deer approach near, it catches hinds. 

3. The Egyptian ichneumons, when they see the serpent 
called the ab}), do not attack it until they have invited others 
to assist. They roll themselves in mud as a protection 
against its blows and wounds ; they first bathe in water and 
then roll themselves on the groimd. When the crocodile 
gapes, the trochiluB flies ioto ite moutli, to cleanae its teeth ; 
in this process the troehilus proemes food, and the other per^ 
ceiTes it, and does not iojiure it ; when the crocodile wishes the 
troehilus to leaye, it moves its neck that it miirr not hite the 
bird. When the tortoise hsa eaten a viper, it afterwards eats 
origanum ; this has been observed. A person who had oftm 
seen this done, and had observed tiiat when the tortoise had 
tasted the origanum it went back to the viper, gathered all 
the or^nnum, and when this was done, the tortoise died. 

4. ^e weasel eats the Iierb rue before it attacks a 
serpent, for the smell of this herb is obnoxious to serpents. 
When the draco has eaten much fruit, it sucks the juice of 
the bitter lettuce ; it has been seen to do this. When dogs are. 
troubled with worms, they eat the green, tops of com. When 
the pelargus or any other bird has been wounded in flight, 
they feed upon marjoram, and many persons have seen the' 
locust * settle upon the neck of serpents with which it was 
contending. The weasel also appears prudent in the way in 
which it attacks birds, for it kills them in the same manner 
as wolves kill sheep ; it will fi'j^ht also with serpents, and 
especially with those that hunt mice j for the weasel pursues 

the same annuals. 
^ Perhaps Aconite. ' Spas laffoimidk^'^Sektt^idtr. 
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5. Observations have been frequently made on tbe instinct 
of the hedgehog, for when the north and south winds change, 
those that dwell in the earth alter the position of the en- 
trance of their burrow s ; those which are kept in hoiKsos alter 
their position from wall to wall, so that they say that in 
Byzantium there was a person who obtained tbe character 
of predicting the change of the weather, from observations 
made on the hedgehog. The ictis is about the size of a small 
Maltese dog ; in the thickness^ of its hair, its appearance, 
its white belLy, and the cuniung of its diBposition, it re- 
sembles the weasel ; it is easily tamed ; it attacks hiYBS of 
hees, for it is very fond of .honey; it eats birds like eats ; 
its penis, as it has been already obserred, is bony, and ap- 
jiears to be a remedy for stranguarj in the human sabject ; 
it is adnmiistered in shavings. 

Chapteb VIII. 

]. Many animals in their mode of life appear to imitate 
mankind, and one may obserre greater accuracy of intellect 
in small than in laree animals ; as the manufacture of its 
dwelling by the sw^low is remarkable among birds ; it has 
the same method of combining chaff with mud, for it mixes 
the mud with straw, and if mud is not to be found, it 
dips in the water and rolls itself in the dust ; it uses straw 
in making its nest as men use it, for it places the largest 
at the bottom, and makes it commensurate with its own 
bulk ; both the male and female labour in support of the 
yount^. They feed each in turn, observing by some agree- 
ment the one which was first fed that none may receive food 
twice ; at first they tum tbe dung out of the nest, but as 
the young birds increase lu size, they touch them to turn 
themselves, so as to eject their excrement out of the nest. 

2. There are some observations which may be made on 
p)2:eons, for they will not pair with many mates, nor do they 
forsake their first companion, unless they borome widuwed. 
The care and anxiety of the male at the time of parturition 
are remarkable, for if the pain causes the hen to feel languid 
when near the neat, he beats her and drives her in. When 
the young are hatched, the parent provides salt earth, which 
is injected into the open mouth of the young birds, tin a pre- 
j)[iration fur the reception of food. When it is time for 
them to leave the nest; the male copulates with them alL 
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8. In this manner they have usually a great aifectioii for 
each other. Somefemalea will copulate with males that are 
not their own mates. This bird is contentious, they fight 
together, and attack eack other's nests, though not fre- 
quently, for although they are beaten when at a distance, 
they will fight to the last when near their nests ; it appears 
to be characteristic of the pigeon, phaps, and turtle not 
to lean hack when they drink, unless they have had suffi- 
cient. The turtle and phatta aways remain faithful to the 
san^e male, and will not pennit another to approach them, 
and the male and female share the Inhour of incubation. 
The mn\p mid female are not easily distiuguishedy except 
by their inttn'iml si ructure. 

4. The phatta m long-lived, they have been knouTi to 
live for tweuty-five or thirty years, Bome even forty years ; 
their claws grow when they become airerl, and pigeon 
breeders cut them oil', and in no other respect are they in- 
ferior when aged. The turtle and the pigeon, if they have 
been blinded by those who use them as decoy birds, will live 
eight years. The partridge lives fifteen years, the phaps and 
the turtle always build in the same places. 

5. On the whole, males also live longer than females, but in 
these birds they say that the males die before the females ; 
this concluiitjn is derived from the observation of those 
which are brought up in houses for decoy birds. Some 
persons say that cock-sparrows only live for one year, con- 
sidering this as a proof, that early in the spring there are no 
birds with black beneath the chin ; but thejr hare it after- 
wards, as if none of the former birds had sunived. The 
ben-sparrows have a longer life,<for these are taken among 
the young birds, and are easilj known by the hard portion 
about their bills. The turtle lives during the summer in 
cold places, and during the winter in warm places. The finch 
lives during the summer in warm places^ and in cold places 
durii^ winter. 

Cblapteb IX. 

1. Thb heavy birds do not make nests* for it does not agree 
with their mode of fiight, as the quail, partridge, and all 
such birds ; but when they have made a hole in the smooth 
ground (for they never produce their young in any other 



Digitized by 



B* XX.] THB HlflTOBT OV AKIHALB 



241 



place), thejr collect together aome ihonui and sfocka for a 
defence apinat the hawka and eaglee, and there hj their 
eggs and incubate. Aa aoon aa the young are hatched, they 
lead them out, becaoee their alow flight preventa them from 
procuring food for them. The quail and partridge ahelter 
their young under their wings, like the domeatio fowL 

2. They do not lay and incubate in the aame place, leat 
any one should discover the place while they sat l^ere for a 
long while; and when any one in hunting Mis upon the 
nest, the partridge halts before biro, aa if ahe could oe taken, 
and draws him after her in the hopea of capture, until all 
the young ones have had time to escape, and after she fliea 
back and recalls them to their nest. The partridge does 
not ]aj less than ten eggs, and often sixteen. Aa it haa been 
alreaay observed, it is a bird of an evil and cunniug dispo- 
sition. In the spring they separate with singing and fignt- 
ing into pairs with tiie females which each may happen to 
take. The partridge being n bird of violent passions, it tries 
to prevent the female Irom incubation by rolling and break- 
inn^ the Qg^x^, if it can find them. The female, opposing this 
artifice by another, lays her eggs as she runs, and often, 
from her desire of laying, she drops her eggs wherever 
f?be may be, if the male is present; and, that they mnj all 
be preserved, she does not reimrn to them. If she is ob- 
served by men, she leads them away from her eggs aa from 
her young ones, and shows herself just beibre them until 
they are drawn away i'rom the nest. 

3. When the hen has escaped for incubation, the cocks 
crow and fight together. Theee are called widowers. The 
vanquished in the eombat fuilows his concpieror who alone 
has intercourse with him ; and if' auy one itj overcome by 
a Becond, or by any chance one, the victor has secret niter- 
course with him. Tois does not take place always, but only at 
certain seasons of the year. The ^uail does the same, and 
domestic fowla alao ; mr when a new one is offered in the 
temples, where th^ are kept without the femalea, all in 
turn axe united wim it. Ttsme partrid^ hare aezual inter* 
comae with wild onea, and atrike and mault them. 

4. The leader o£ the wild partridgea attocha the partridge 
naed in fowling, and goea out crowing aa if he would fight. 
"Wbm he ia taken in the tntp, l^e other goea out and crowa 
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m the warn maimer. If the partridge used for fowling is a 
cock, they behave in tiiia way ; but u it ia a female, and she 
calls, the leader anawera her call ; and all the rest liae up 
and beat him, and drive him away from the female, because 
he attends to her instead of themselvea. For this reason 
he often comes silently, that the others may not hear his 
voice and come out to fight hnn. And some experienced 
fowlers say that the male approaches the female in silence, 
that the other males may not hear him and compel him to 
fii2:lit them. The partridge not only calls, but also utters a 
slirill cry and other sounds. 

6. And it often happens, when the hen is sitting, that if 
she sees the m&Le approaching the decCy bird, she will get 
up from her nest, and remain in his way, that he may have 
intercourse with her, and not be drawn away by the decoy 
bird. Partridges and quails have such violent sexual desires 
that they will fall upon the fowlers and often perch upon 
their heads. 

Ohaftsb X. 

1. TiTTS is fhe mode of the sexual intercourse of tlie par- 
tridge, and the way in which they are caught, and the nature 
of the rest of tlioir crafty disposition. Quails, and partridges, 
and some other birds make their nest upon the qromid, as 
it has been already observed. Of sucli birds the hirk. wood- 
cock, and quail do not perch upon trees, but upon the grouud. 

2. The woodpecker does not settle upon the ground, but 
it strikes trees in order to drive out the worms and flies 
which they contain, and it picka them up with its tongue as 
they emerge. Its lungue la wide and lar^o. It walks upon 
ihe trees in any position, even beneath the brauclies, like the 
gecko. It has claws stronger than those of the eolanis, which 
provide for its safety in climbing trees ; for it Hxt 6 them in 
the bark as it walks up the trees. There is one kind of 
woodpecker less than the blackbird, corered with smajl 
red spots, and another kind larger than the blackbird, and 
a third kmd nearly as large aa the domestic hen. It builds 
its nest upon trees, as it has been already observed, both on 
olive and other trees ; and it feeds upon ants and worms 
which live in trees. It hunts Ibr worms so diligently that 
they say it hollows out the Ixees ao much as to throw them 
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down. A tame bird has beeii Imown to place an almond in 
n ( rack in wood, to prepare it for the stroke of ito bill| and 
break it with three blows, in order to eat the kernel. 

CfiAPTXB XL 

Maky prudent actionB appear to be performed by cranes; 
for thej travel great distances, and fly at a great elevation^ 
in order that they may see fiurther; and if they see douds 
and wintry weather, they descend and rest themselves* 
They have also a leader in front ; and in the rear are those 
which give a signal by whistling, so that their voice may be 
heard. When they settle on the groundi the rest sleep with 
their head under the wins, first on one foot, then on the 
other ; but the leader watches with his neck stretched oat* 
and when he sees anything he gives a signal by his cry. 
The pelicans, which inhabit the rivers, swallow large smooth 
shells with their drink, and when they liave been dii^osted 
in the first part of their stomach, they vomit them up, in 
order that they may pick out and eat their flesh when thej 
open their valves. 

Ohaptib YTT> 

1. The habitations of wild birds are contrived with relation 
to their mode of life and the preservation of their young. 
Some of them are kind to their young and careful of them : 
otiien are of a different disposition. Some manage well in 
their mode of life : others do not. Some dwell in clefts, and 
holes^ and in rocks, as the birds called diaradrius. This 
bird 18 hxHty both in its coloura and its Toice. It appears 
during^the night, and escapee in the day time. 

2. The bawk also builda in preeipitous places; and al- 
though it is camivorou8| it does not devour the heart of the 
bird it baa kiUed. Some have observed this with respect to 6 / 
the quail and thrush, and others with other birds. There is 
also a change in their mode of hunting their prey, for they 
do not seize them in the same way in summer and in winter. 
It ia said that no one has ever seen the young or the nest of 
the canion vulture. Wherefore Herodortts, the father of 
Bnson the sophist, says that they come from some distant 
elevated land, using this proof, that many of them ap- 
pear suddanlyi bat where thejr come from ia not intelligible 

B 2 
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to any one. The raaBOii in this, thej inake their aest in 
inaocesaible rockB^ and the bird is not an isliabitant of many 
oountrieB. It produces one egg or two at the moat. 

8. Some biroa dwell in mountains and in woods, as the 
hoopoe and brenthna. This bird has a good habit of life and 
a good voice. The trocliilus dwells in thickets and holes. 
It is taken with difficulty, for it is nwift in flight, and its 
disposition is weak ; but its mode of life is good, and it is 
artful. It is also called presbys and basileua. Wherefore 
also thej say that it fights with the eagle. 

chaptib xni. 

1. These are some which live near the sea, as the cinclos* 

In disposition this bird is cunninf^ and difficult of capture, 
and when taken easily tamed. It appears to be lame, for 
its hinder parts are weak. All birds with webbed feet live 
near the sea, or near rivers and ponds, for their nnturo 
teaches them to goek what is advantagcf)us for tliern. Many 
of those with divided feet live near waters and nuirshes, aa 
the anthus in the neighbourhood of rivers. Its coloiir ig 
beautiful, and its mode of life good. The diver lives near 
the sea, and when it plunges into the sea it remains 
as long a time as it would take a man to walk over a pieth- 
rum of ground. This bird is less than a hawk. 

2. The sw^an also is web-footed, and lives in ponds and 
marshes. Its manner of life and disposition is good, and so 
is its mode of rearini;^ their young and its old age. If an 
eagle attacks the swan, it defends itself and comes off victo- 
rious, but will not commence the tight. Swans have the 
power of song, especially when near the end of their life ; . 
for they then fly out to sea, and some persons, sailing near 
the coast of Libya, have met many of them in the sea sing- 
ing a moumfal song, and have afterwaida seen some of 
them die* 

8. The oymindia ia seldom aeen, for it inhabita monatains. 
It ia black, and about the aize of the hawk oaUed pigeon 
hawk. Its form ia long and alight. (It shinea with a 
metallic lustre, wherefore alao it is called ehalds.) The 
lonians call it (gnnindis: wherefore Homer writes in the 
niad, "the bird which the goda call chalda, and mortals 
oymindia." (Some peimw say that the hjbxia ia the same 
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bird as the ptjnx.) This bird does not show itaetf in the 
day-time because its sight is dim; but it hunts its prev 
during the sight like the eagle. It fights so fiercely vnth 
the eagle that both are often taken alive by the shepherds. 
It lays two eggs, and builds in rocks and caverns. Cranes 
'fight so fiercely with each other that these also are taken 
auve by the shepherds while tiiey are fighting. The crane 
lays two aggs. 

Chapter XIV. 

1. The jay dianges its voice frequently, for it utters a 
different one, as we may say, almost every day ; it lays about 
nine eggs ; it makes its nest upon trees, of hair and wool ; 
when the acorns fall, it concealfl and stores them up. Many 
persons have reported that the stork ia fed by its young, 
and some people say the merops also, and that they are fed 
by the young, not ouly in their old age, but as boon as the 
yountr birds are able to do so, and that the parents remain 
within tlie neat ; in appearance, this bird is green bcueatli 
tlic wmi;?!, and blue above, as the kingfisher, and its wings are 
red Lit the extremity. It lays aix or seven eggs in the autumu, 
in muddy caverns, and digs as much as four cubits into the 
ground. 

2. The bird called chloris from being yellow beneath, 
is of the aise of the lark, and lays four or five eggs ; it 
makes its nest of Symphytum, wideh it pulls up by the root, 
and Ihies it with straw, hair, and wool. The blackbird and 
jay do the same, and line their nests with the same ma- 
terials; the nest of the acanthyllis is slso artfully con- 
structed, for it is folded together like a ball of flax, and has 
a small entrance. And the natives of those places sajr that 
there is a cinnamon bird, and that they bring the cinnamon 
from the same places as the bird, mi that it makes its nest 
of it. It builds its nest in lofty trees snd among their 
branches, but the natives of the country tip their arrows 
with lead, with which they destroy the nests^ and then pick 
out the cinnamon from the other materiaL 

Chastxb ZY. 

1. Ths halcyon is not much larger than a sparrow; its 
colour is blue and green, and somewhat purple ; its whole 
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body 10 compoBod of these colours as well as the wings and 

neck, nor is anr part without erery one of these eolouis. 
Its bill is somewhat yellow, long, and slight ; this is its ex* 
temal form. Its nest resembles the manne bails which are 
called balo6achn»»* exoept in colour, for they are red ; in form 
itiesembles those sicy» (cucumbers) which have long necks; 
its size is that of a very large sponge, for some are greater, 
others less. They are covered up, and have a thick solid 
part as well as the cavity ; it ia not easily cut with a sharp 
knife, but when struck or broken with the hand, it divides 
readily like the halosachnae. The month is narrow^ as it 
were fi Rmall entrance, so that the eea-^^ ater cannot enter, 
even 11' the sea is roiif^h ; its cavity is like that of the Rpon^e ; 
the materinl of whu h the nest is composed is disputed, but 
it appears to be principally composed of the spines of the 
belone, for the bird iteeli' lives on fish. Tt also ascends 
rivers ; it does not ]^roduce more than five eggs ; it continues 
to reproduce throui^hout the whole of its lite, the time 
of being lour months old. 

Ghaftbb XVI. 

1. The hoopoe generally makes its nest of human ordure. 
It changes its appearance iu summer and winter, like most 
other wild hirds. The tituioatie, as they aay, lays the 
greatest number of eggs, some say that the bird called mo- 
lancoryphus lays the greatest number of eggs after the Libyan 
sparrow, seventeen have been observed, but it will produce 
more than twenty, and, as they say, it always lays a great 
many. This bird also builds in trees, and lives upon worms. 
It is characteristic of thia bird and the nightingale not to 
haye any tip to their ton^foe. The segithus has a good mode 
of life, and ia caieful of its young, but ia lame upon its feet. 
The cblorion is a derer and diligent bird, but ita flight is 
difficult, and ita colours bad. 

2. The elea^ like some other birds, has an excellent mode 
of HfCy and dwells during the aummer in groves and in the 
ahadei and during the winter in aunahine, perching upon the 
veeda on the aides of marsbea. It ia a small b&d» with a 
goodyooea 

8. The bird called gnapbalua baa a aweet yoice, its colours 
} Probably a Zoophyte^ Alcyomsk, 
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are beautiful, its mode of life good, and its form elegant ; 
it appears to be a foreign bird, &ir it k xareljr found in 
places where there are no houses. 

4. The disposition of the erez is pugnadoiiB» but it is in- 
genious in providing for its own subsistence, tiiongh otiier> 
wise an un&rtnnate bird. The sitta is pugnacious, but its 
dispositton is gentle and traetable, and its mode of life ^ood. 
It 18 said to TO medicinal, for it is skilfiii in many thmgs* 
It produces many joun^, which it treats with kindness, and 
. obtains its food by strikmg trees. 

6. The little o^ feeds during the night, and is rarelj visible 
hj day. It lives in rocks and caveins, for its food is of two 
kmds ; and in disposition it is diligent and ingenious. There 
is a small bird cfuled certhius, which is bold in disposition, 
and lives on trees and eats the thrips (timber worm). In 
dispoBltion it is diligent in search of food, and its voice is 
brilliant. The disposition and hue of the acanthis is bad, 
but it has a shrill voice. 

Chaptee XVII. 

1. Ahokg the herons, as it was before observed, the black 
heron copulates with difficulty, but it is an ingenious bird. 
It carries its food about, and is skilful in procuring it. It 
works during the day. Its colour, however, is bad, and its 
stomach always fluid. Of the other two (for there are three 
kinds of them), the white heron is beautifully coloured and 
copulates without pain, and builds its nest and attends its 
young carefully in trees. It inhabits marshes and lakes, 
plains and meadows. The bittern, which is called ocnus 
(the idle), is said in fiibles to have been originally a slave. 
Its name indicates its very idle disposition. 

2. The herons live in this manner, l^e bird called poyz 
is peeulisr, for it is its disposition to eat the eyes of other 
creKtures, and is therefore the enemy of the hsipa^ which 
lives upon the same food. 

CliAPTEE XVIII. 

1. There are two kinds of cottyphus. The one is black, 
and is found everywhere; the otlier is white. In size they 
are nlike, and their voice is very similar. The white one in 
.ibund in Cjlleoe, in Arcadiai and nowhere else. The heus 
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is similar to tho black cottyphus, but is rather smaller. It 
iuake!=^ itB hmim upon rocks aad tiles. It haa not a dark 
beak, iike Hh' blackbird. 

2. Of thni&,lu a there are three forms. The one is called 
misBelthrusb, for it lives upon nothing but miseltoe and resin. 
It is as large as the citta; the other is call c J fieldfare. The 
voice of this bird is shrill ; its size is that of the blackbird. 
There is another kind, which some persons call illas, which 
is smaller than the others and less variegated. 

There is a certain bird living on rocks, which is called 
blue thrush. This bird generally inhabits Scyrus. It lives 
upon the wing. It is less than the- blackbird, but larger than 
the finch. Its feet are black, and it climbs up upon rocks. 
It is entirely blue. It has a smooth, lon<2; bealv, bat its legs 
are short, and resemble those of the woodpecker. 

Chaptbb XIX. 

1. The oriole is entirelj of a yellowish green. This bird 
is not visible in the winter. It is seen in the greatest num- 
bers at the summer solstice, and takes its departure when 
ArcturuB rises. It is of the same size as the turtle. The 
malacoeraneos a^ws^rs geiehes upon the same place, and is 
captured there. This is its appearance : its head is large, 
and has the form of cartilage ; its size is smnll^ than tli»e 
thrush ; its beak is strong, small, and round ; its colour is 
entirely cinereous ; its feet are strong, and its wings weak ; 
it is generally captured b^ the owl. 

2. There is another bird, called the pardalus, which is 
generally gregarious, and a single bird is never seen. Its 
colour is entirely cinereous. In size it resembles those 
already mentioned. Its feet are strong, and its wings are 
not weak. Its voice is frequent and not deep. The coUy- 
rion lives on the same food as the blackbird, and in size 
much resembles those just named. It is genendly taken in 
the winter. These birds are visible all the year round, and 
BO are those which live in the neighbourhood of towns, the 
raven and crow ; for these are always visible, and neither 
•migrate nor conceal themselves. 

3. Of the jackdaw there are three kinds, one called cora- 
cias, which is as large as the crow, and has a red beak ; 
'another is called lydus; there is also a small onecaUed 
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bomoloclius ; there is ako another kmd of jackdaw in Ljrdia 
and Fhrygia which is web-footed. 

4. Of the lark there are two kinds. One dwells on 
the ground, and has a ciest. The other is gregarious, and 
not solitary. Its ooloor is similar, though it is a smallev 
birdj and has no crest. It is used for food. 

5. The ascalopas is generally taken in enclosed gardens. 
It is of the size of the domestic fowl, it has a long beak, 
and in colour resembles the attagen. It runs quickly, and 
is very partial to the neighbourhood of mankind. The 
starling is Tariegated, and is of the size of the blackbird. 

6. There are two kinds of ibis in Egypt ; the white and 
the black. The white live in all the rest of £^pt, but 
are not found in Pelusium. The black occor in reiusinm, 
but not in other parts of Egypt. 

7. One kind of scops, called brown owl, is seen throughout 
the year, but it is not eaten^ for it is not fit for food. Others 
occur sometimes in the autumn, when they appear for one^ 
or not more than two days. They are eatable, and fure 
highly esteemed. They differ in no respect from the brown 
owl, except in fatness ; and they are silent, whereas the 
other has a voice. No observ^ations liave evf;r been made 
on their mode of generation, except that they appear when 
the west wind blows. This is manifest. 

Chaptee XX. 

1. The cuckoo, aa it has been already obRcrved, makes no 
nest, but lays its eggs in the nests of other birds, especially 
in that of the phaps, and in those of the sparrow and 
lark on the ground, and in the nest of the chloris in 
trees. It lays one e£?<^, upon which it does not sit, but 
tlie bird in whose nest it lays both hatches the egg and 
nurses the young bird ; and, as they say, when the younc!' 
cuckoo grows, it ejects the other young bu'ds, which thus 
perish. 

2. Others say that the mother bird kills them, and feeds 
the youiif; Luckoo with them ; for the beauty of the young 
cuckoo makes her despise her own offspring. People assert 
that they have been eye-witnesses of most of these circum- 
stances, but all are not equally agreed as to the mode in 
which the other young birds perish. Some persons say 



Digrtized by Gdbgh 



2C»0 THE HISTOBX OF ANIMALS. [b. II. 

that the old cuckoo comcB and devours the young of the 
otiior bird. Otlien say that the great size of the young 
cuckoo enablea it to seize upon the food which ia brought 
to the neat, so that the rest perish from siaryation. Others 
say that the cuckoo, being the stranger bird* kills those that 
are brought up with it. 

8. The cuckoo appears to act prudently in thus depositing 
her egg; for it is consdoua of its own timidity, and that 
it cannot defend its young, and tiieiefore places them under 
the protection of anoth^ oird, in order that they may be pre- 
served ; for this bird is yery cowardly, and when it la pecked 
by even small birds, it flies away from them. 

Chaptsb XXL 

1. That the swift, which some persons call efpseUus, resem- 
bles the swallow, has' been already observed, and it is not 
easy to distinguish them apart, except that the lega of the 
apos are covered with feathers. These birds rear their young 
in small nests made of mud, which have a passage Bumdent 
for their admission. The nest is constructed in a natrow 
place under rocka and caverns, so tiiat it avoids both beasts 
and men. 

2. The goatsucker, as it is called, is a mountain bird, 
larger than the blackbird, and less than the cuckoo. It lays 
two, or not more than three eggs, and is slothful in its dis- 
position. It ^es against the goats and sucks them, whence 
its name (sBgothelas, the goat-sucker). They say that when 
the udder has been sucked that it gives no more milk, and 
that the goat becomes blind. This bird is not quick sighted 
by day, but sees well at night. 

3. The ravens in small mstricts, and where they have not 
food enough, are found only in pairs ; and as soon as their 
young birds are able to fly, the old birds first of all turn them 
out of the nest, and then drive them from the place. The 
raven lays four or five eggs. When the hired soldiers of 
Mediae perished in Phar^us, Athens and the Peloponnesus 
were deserted by the ravens, as if they had some means of 
communication vrith each other. 

chaftxb xxn. 

1. TiiEKE arc Beveral kinds of eagles. One ^vliich is callpcl 
pygargub (lieii-iiiirnur), wiiicli its iouiid ili ^laina and uvea, 
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and in the Ticinity of towns. Some persons call it nebro- 
phonos. It is a courageous bird, and flies to mountains, and 
woods also. The other kinds rarely appear in plains and 
groves. There is another kind of eagle called plangus, the 
second in point of size and strength, which lives among 
thickets, and valleys, and marshes. It is called nettophonus 
and morphnua. Of this kind Homer speaks ftt the departure 
of Priam. 

2. There is another kind, which is black. It is smaller, 
and stronger than tlio others. It inhabits mountains and 
woods. It is called nielana:;ctus, and lagophonus. This is 
the only one that rears and educates its young. It is svvii'r, 
elegant, liberal, fearless, warlike, and of a good omen, for it 
neither cries nor screams. There is anoth er Iv i ud with spotted 
wings. It has a white head, and is the largest of all eagles. 
Its wings are i-hovt, and its rump very long, like the vulture ; 
it is called oreipelargus, and hypn^tus. It inhabits groves. 
It has all the faults of the rest, and none of their good 
qualities ; for it is taken and pursued by ravens and other 
birds. It is a heavy bird, and its mode of life is bad. It 
carries about dead creatures $ it is always hungry, and 
screams and cries. 

3. There is another kind of eagle called sea eagle, which 
has a long and thick neck, curved wings, and a wide rump. 
It inhabits the sea and the coast. When they have seized 
their prey, and cannot carry it away, they are borne dowTi 
into the sea. There is, again, another kind of eagle, called 
true eagle. They say that these alone of all other birds are 
true, for the other kinds are mixed and crossed with each 
other, both eagles, haw ks, and other smaller kinds. This 
is the largest of all the eagles, greater than the phene ; one 
and a half times as large as other esgles, and of a red colour: 
it is seldom seen, like that called cymindis. 

4. The time lor the activity of the eagle, and for its flight, 
is from dinner till the evening, for it sits aloft till the time 
when the market-place begins to till. When eagles grow old, 
their beaka become more and more curved, so that at last they 
die of famine. The story goes, that the eagle way once a man, 
andBuHl rs this as a punishment for inhospitality to a gucat. 
Any superabundant ibod is put aside for their young in their 
nest s, for it is not easy ibr them to procure it every day, and 
BUiiicLiines Ihuy have no place from whence to bring it. 
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5. If tliej find anyone attempting to take their nest, they 
beat them with their wings, and tear them with their claws. 
They do not make their nests in nlains, but in high placesy 
especially in precipitous rocks, but never on trees. They 
rear tbeir young till they can fly, and then turn them out of 
their nests, and drive them to a great distance ; for one pair 
of eagles occupies a wide space of country, so that tiiey will 
sufier no others to live near them. 

6. Thej do not hunt their prey near their nests, but at a 
considerable distance; and when they have hunted and 
taken anything, they lay it down and do not take it away at 
once, but carry it away when they have tried its weight. 
They do not capture hares at once, but let them escape to 
the plain. They do not descend to the plain at once, but 
with large though gradually decreasing circles. They 
do this in order that they may not be ensnared. They 
settle upon eminences, because tney cannot rise easily from 
the ground. They .fly aloft, that tbey may see the greater 
extent of country. For this cause men say that the eagle 

^is the only divine bird. 

7. AH birds with crooked claws avoid sitting upon rocks, 
for its hardness is injurious to their claws. The eagle hunts 
fawns, bores, and other animals whicli it is able to conquer. 
It is a long-lived bird. This is plain from the long con- 
tinuance of their nests in the same place. 

8. In Scvthia there is a kind of bird as large as a bustard, 
which proauces two young ones. It does not sit upon its 
eggs, but hides them in the skin of a hare or fox. It watches 
them from a neighbouring tree all the while it is not en- 
gaged in hunting its prey. And if anyone approaches them, 
it tights and strikes with its wings, like the eagle. 

Chapteb XXIII. 

1. TnE owl end nvcticorax, and tbo other birds which see 
imperfectly by daylight, procure their food by hunting in 
the night. They do not this all the night, but in twilight 
and at early dawn. They hunt mice, and lizards, and 
beetles, and sucli other small animals. 

2. Tlie bird called asprey produres many young, is of 
a good habit of body, diligent in search of food, and p^cDtie ; 
and feeds both its own young and those oi the eagle ; ibr 
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when the eagle turns out its voxing, the phene takes them 
up and feeds them ; for the eagle ejects them hefore the 
proper tinie, when they still require feeding, and are unable 
to fly. The eagle appears to eject its young from the nest 
from envy ; for it is an envious and hungry bird, and not quick 
in seizing its prey. It captiures large creatiireti when it can. 
AVlieri lis young have gro%%Ti, it envies them, for they are 
^ood for food, and tears them with its claws. Tlie young 
also fight in tlie nest for particular places, and for the ibod. 
The parent then turns them out of the nest and strikes 
them. "VVlien they are turned out they begin to scream, 
and the phene comes and takes them up. The phene is 
dim-sighted, and its eyes are imperfect. 

8. The sea-eagle is very quick- sighted, and compels its 
young to gaze on the sun before they are feathered. If any 
one of them refuse, it is beaten and turned round : and the 
one of them winch first weeps when gazing on the sun is 
killed, the other is reared. It lives near the sea side, and ob- 
tains its food by pursuing marine birds, as it was before 
remarked. It pursues and takes them one at a time, watching 
them as they emerge from the sea. And if the bird, as it 
rises, sees the eagle watching it, it dives again from lear, in 
order ^hat it inay rise again in another place : but the eagle's 
quick sight enables him to pursue the bird till it is either 
suffocated, or ta]-:rn on the winp: ; but it never attacks them 
in any numbeib, for they drive it away by sprinkling it with 
their wings. 

4', The petrels are taken with foam, for they devour it. 
They are therefore taken by sprinkling them. All the rest 
of its flesh is good ; the rump alone smells of seaweed, and 
they are fat. 

Chafteb XXIV. 

1. Thb buzzard is the strongest of the bawla; next to tluB 
the merlin. The circus is less slarong; the astenas and 
phasBophonus, and ptemis are different. The wide-winged 
hawks are called hypotriorches, others are called perd and 
spiziaB ; others are we eleii and the phrynolochi ; these birds 
live Yery easily, and fly near the ground. 

2. Some persons say that there are no less than ten kinds / 
of hawks; they differ from each other^ for some of them 
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kill the pigeon as it perches on the ground, and carry ifc 

away, but do not touch it in flight ; others attack it as it 
sits upon the trees, or in some such situation, but will not 
touch it when upon the ground or in flight ; other kinds of 
hawks will not strike the bird when percbiiig upon the 
ground or anywhere elise, but will endeavour to attack it 
when in tiight. 

3. They say t hat the pinrpona can distinguish each of these 
kinds, so that if tliey see one of those which attack them in 
the air flying towards them, they remain sitting wliere? 
they are, but if it is one of those which strike them on the 
ground, they do not remain still, but fly away. 

4. In tbe city of Thrace, formerly called Cedropolia, 
men are assisted by hawks in pursuing birds in the 
marshes. They strike the reeds and wood with sticks 
in order that the birds may fly up, and the hawks ap- 
pearing above pursue them, the bnrds then fall to the 
earth througli fear, when the men strike them with their 
sticks and take them, and divide the prey with the hawks, 
for they throw away some of the birdsy and the hawks 
come and take them. 

6. On the Palus Moeotis, they say that wolves are 
accustomed to assist the llishermen in their calling, and if 
they do not give them their share of the food, they destroy 
the nets that are laid to dry on the ground. This, then, is 
the nature of birds. 

Chaptee XXV. 

3. Maeike animals also have many artful ways of pro- 
curing their food, for the stories that are told of the batra- 
chus, which is called the fisher, are true, and so are those of 
the narce. For the l)atrachu8 has appendages above its 
eyes, of the length of a hair, with a round extremity to 
each like a bait ; it buries itiself m the sand or mud, and 
raises these appendages above the snfftoe^ and when the 
small fish strike them, it draws them down, till it brings 
the fish witbin reach of its month. 

2. The narce stupefies any fish it may wish to master, 
with the peculiar force which it has in its bod^, and then 
takes ana feeds upon them ; it lies concealed in sand and 
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mud, and captures as they swim over it any fish that it can 
take andstupety; of this circumstauce many persons have 
"been witnesses ; the trygon also hides itself, but not in the 
same manner; the following is a proof of their mode of 
lite, for they are ofteu taken with the cestreus in tiieir 
stomach, which is the swiftest of fishes, and they are the 
slowest ; and the batrachus, when nothing is left on the 
Lair-like appendages, is taken m an emjiciated condition. 
The narce also has plainly caused stupefaction m men. 

3. The onus, batus, psetta, and rhine also bury themselves 
in the sand, and when they have hidden themselves, the ap- 
pendage which is in their mouth stands up, this the 
fishermen call their staff, and the small fish approach it 
as if it was the sea- weed, on which they usually live. 
"WTierever the anthiaa is found there are no obnoxious crea- 
tures ; when this sign is observed, those who collect sponges 
dive for them there, and call the ant bias the sacred fish ; 
this is only a coincidence, just as the pig and partridge 
are never found where there are snails, for they eat them 
aU. 

4s. The ni arine-serpent, in colour and in the form of its 
body, resembles the conger, but it is darker, and more power- 
ful. If it is captured and allowed to escape, it buries itself 
in the sand, which it pierces Willi ita suout, for its snout 
is sharper than that of a serpent. The creatiu'e called 
Bcolopeudra when it has swallowed the hook turns itself 
inside out, till the hook is ejected, when it turns to its 
original form. The scolopendra, like that which inhabits 
the land, is attracted by the smell of cooked meat ; it does 
not bite with the mouth, but stings with the contact of 
the whole body, like the creatures called sea-nettles. 

5. The fish called alopex, when one of them has swal- 
lowed tiie hook, assist each ot^er in this matter, as the 
fMwlopendra abo does, for they collect together round 
the lioe and bite it ofi' ; in 8ome ^lacesi where the water is 
Bwift and deep, they are taken with mmy hooka in them. 
The ami» alao collect together when thej see my obnoxioua 
creature near them, ana the largest awim round them in 
a circle; when Attacked, they defend themaelyea; they 
ha?e strong teeth, and the lamia and other creaturea when 
attacking mem have been aeen to be repulaed with wound&i 
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6. Among riyer fish the male glanis is rerj careful of 
his young fry, but the female goes away as soon as she has 
depodtea her ova, but the male continues to watch by the 
greater number of the ova, paying them no more attention 
than to drive away other fish, that they may not carry away 
the ova; he is thus employed for forty or fi%- days, 
until the young fry are so iar grown that they can es- 
cape from other nsh ; the fishermen know when it is guarding 
its ova, for it drives away other fish, and as it jumps at them 
it makes a noise and a murmur. It remains with such af- 
fiMstion beside its ova, that if they are deposited in deep 
water, and the fishermen attempt to htme them into 
shallow water, the fish will not forsake them; but if 
young it is easily taken with a hook, from its habit of seizing 
upon any fish that may come in its way ; but if it is ex- 
perienced, and has swallowed a hook before, it does not 
leave its ova, but with its hard teeth it will bite and destroy 
tlie hook. 

7. All creatures with fins, and stationary animals, inhabit 
either the places in which they were born, or similar lo- 
calities, for their peculiar food is found in such places. The 
caniivorous fish are the ^preatest wanderers ; all are carni- 
vorous with a few exceptions, as the cestreus, salpa, trigla, 
and chalcis. The mucous substance which the phoUs emits 
forms around it, and resembles a chamber. Of the apo- 
dal testaoea, the pecten is the most locconotive, for it fiies 
by means of its own valves ; the puzpora and its congeners 
advance very slowly. 

8. All the fish except the cobius leave the Pyrrhic Euripus 
during the winter on account of the cold, for the Euripus is 
colder than the sea, and return again in the spring. In the 
Euripus the scarus, the thrissa, all the thorny fish, the gfdxm, 
acanthia, carabus, polypus, bolitsena, and some others are 
wanting, and of those that are produced in the Euripus, the 
white cobius is not an inhabitant of the sea. Those fish 
which have ova are in the highest season in the spring, 
before they produce their ova ; those that are viviparous in 
the autumn, and besides these the cestreus, triglfi, and their 
congeners. In the neighbourhood of Lesbos, both the ma- 
rine fish and tho?e of the Euri])Ui? produce their ova ia 
the Euripus j they copulate in the autumn, and deposit 
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iheir OTa in the spring. The males and females of the se- 
lachea also mix together, innumbers, in the aataiiui» for the 
purpose of copulation; but in the spring thej separate 
unm they have produced their young; at the penod of 
sexual intercourse, they are often taken united together. 

9. The sepia is the most cunning of the malaoa, and is 
the odIj one which uses its ink for the purpose of conceal- 
menty when it is not alarmed. The polypus and teuthis 
emit their ink only when alarmed. These creatores never 
emit all their ink, and as soon as it is emitted it is secreted 
again. But the sepia, as it has already been remarked, 
makes use of its ink for the purposes of concealment, and 
when it pretends to advance, it returns into its ink. With 
its long extended tentacok it not only pursues small fish, 



creature, for it will approach a man's hand if brought near 
it. It ia an economical animal, for it collects all its prey in 
the hole in which it dwells, and when the most useful part 
has been consumed, it ejects the shells, the coverings of 
the cancri, and conchylia, and the spines of the fish, it pur- 
sues any fish that may come in its way, changing its colour 
and imitating that of any neighbouring stone. It does the 
same thing when alarmed. 

10. Some persons say that the sepia has power to do the 
same thing, and that it can imitate the colour of the place 
it inhabits. The rhine is the only fish endowed with the 
same power, for it can change its colours like the poly- 
pus. The polypus rarely lives for two years, for it is by 
nature subject to decay. This is a proof of it, that when 
pressed, this animal always emits something, until at last it 
consumes away. The females suffer so much irom this in 
the period of parturition, as to become foolish, and not per- 
ceive any agitation of the waves, so that they are easily 
taken by the hand of the diver ; they become like mucus, 
and are not able to pursue their prey. 

11. The males become hard and shining. This appears to 
be a proof that they do not survive a year, that in the 
summer and autumn, after the production of the young, 
it is difficult to find a large polypus, though large ones 
were abundant a short time before ; when they have pro- 
duced their ova, they say that both sexes grow old aud be- 
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come no weak, that tliej are devouied by small fish, and 
are easily dragged out of their holes, though before they 
would have permitted nothing of the kind. They also say 
tiiat the small and young ones will not endure this, and that 
they are stronger than the large ones. The sepia also only 
liTes one year ; the polypus is the (mlv one of the malacia' 
that erer yentures upon dry land, it adTanoes upon a rough 
surface, but ftroids smooth places. In other respects, it is 
a strong animal, but its neck, if pressed, becomes very weak. 

12. This is the nature of the malacia. Thev say that 
. , . • form their rou^h shells round themselves like a hard 
breastplate, which uunreases as they grow, and thak they 
can leave these, as if they were a hole or a habitation. 
The nautilus is a polypus peculiar both in its nature and its 
addons; for it soils uf»on the surfiM^e of the sea, rising 
up from the depths ot the waters. It is brought to the 
surface with its shell inverted, in order that it ma y g o out 
more easily and navigate in an empty shelL Wben it 
reaches the surface, it turns its shell over. There is a 
membrane extended between two of its tentacula similar 
to the web feet of birds, except that theirs is thick and that 
of the nautilus thin and like a spider's web. This it uses 
for a sail when the wind blows, and it extends two of its 
tentacula for rudders. If alarmed, it fills its shell and sinks 
in the sea. No one has made any accurate observation on the 
production and growth of the snelL It appears not to ori- 
ginate in sexual intercourse, but to be produced like that of 
other conclnrlia, nor is it clear whether it can live when 
taken out of its shell. 

Chaptee XXYI. 

1. Thx most laborious of all insects, if compared with the 
rest, are the tribes of ants and bees, with the hornets, wasps, 
and their other congeners. Some of the spiders are more 
neat, graceful, and skilful than others in their mode of life. 
Every one may see the diligence of the ant ; for it is on the 
surface, and that they always travel in one direction, and 
)nake a store and treasure-house of food, for they work even 
in the night when there is a full moon. 

2. There are many kinds of spiders and phalangia. Of 
the phalangia that bite there are two sorts. The one re* 
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aembles tiio0e called wolvea* ^ It is small, variegated, sharp, 
and active in jumping. It is called psylla. The other is 
larger. Its eSioat is black, and its fore-legs are long. Its 
movements are slow, and it can scarcely walk. It is not 
strong, nor capable ofjumping. The other kinds, which the 
dealers in medicine omt for sale, either do not bite at all, or 
very slightly. 

8. There is another kind of those called wolves. One 
is small, and makes no web, and the larger sort makes a 
coarse inferior web upon the ground or in hedges. It alway s 
makes its web over cmnks in the soil, and wiwk the origin ot 
the web in the interior it keeps guard untQ something falls 
into the web and moves it, when it comes out. The va- 
riegated Mnd makes a small inferior web among trees. 

i. There is another third kind, which is very skilful and 
l^racefid. It commences the process of weavine by extend- 
ing its web to the extremities on all sides, and then it draws 
a thiread from the centre, and takes up the centre cor- 
rectly. Upon these threads it weaves, as it were, the woof, 
and then weaves them alti^ther. Its sleeping place and 
8tore<room are situated at a distance. In seekuig its prey 
it watches in the middle of its web. When anything 
falls into the web and the centre is moved, the spider sur- 
rounds and encloses it in a web, until it is rendered power- 
less, and then takes it up and carries it to her store. If 
hungry, she suc^ it, for this is their method of enjoyment ; 
and if not hungry, hastens back for the pursuit of more 
prey, and in the first place mends her broken web. 

5. If anything in the meanwhile has Mien into the web, 
she &tait goea to the centre, and from that point, as before, 
ftlla upon her victim. 1£ anyone destroys the web, she 
be^ spinning again at the rising setting of the sun, for 
it 18 at this time that her prey usually falls into the web. 
The female both makes the web and puzsues the prey. The 
male only enjoys it with her. 

6. There are two kinds of graceful spiders that spin a 
thick web, one large and one small. The one with long legs 
keeps watch suspended above its web, that the creatures 
which fall into the web may not be frightened when taken, 
and then it Mis upon them from above, lor its size preventd 
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it from being easily (^oncc nled. But the smaller kind con- 
ceals it self ill a small supenur chamber of the web. 

7. iS]>icierfl have the power of emitting their web as soon 
as they to born, not from within their bodies, as if it were 
an excrement^ as Democritiis says, but tmni the surface of 
their body, like the bark of a tree, or like tlie ejected spines 
of some animals, as the porcupine. They will attack and 
surround with their web animals larger than themselves ; tur 
they will attack small lizards,- and beginning at the moiitb, 
will emit the web until their moutli is covered, and then will 
approachjOnd bite them. This is thu nature ul" thcbe aiiuiiala. 

Chapt£e XXYIL 

1. Thebx is a tribe of insects which has not yet received 
any name, although in form all the species resemble each 
other. This tribe includes those that form wax, as the bee 
and those wbich resemble it in shafte. Of these there are 
nine sorts, six of which are gregarious, the bee, the king bee, 
the drone, which dwells i^mo^ the bees, the annual wasp, 
the hornet, and tenthredo, ^uiese are solitary, the small 
siren, of a tawAy colour, and another siren, which is large, 
blad^, and variegated. The third, which is larger than these, 
is called bombvlius. The ants pursue no prey, but only col- 
lect that which is already found. The spiders do not make 
anything, nor lay up a store, but only hunt down their prey. 

2. or the rest of the nine kinds • already mentioned we 
will treat hereafter. The bees do not hunt for prey, but 
they both produce and lay up stores. The honey is' their 
food. This is plainly shown when the honey dealers attempt 
to take the combs. When they are fumigated and suffer- 
ing from the effects of the smoke, they devour the hon^ 
greedily, which they are not observed to do at other times ; 
but they spare it and store it up for food. They have alao 
another kind of food, which is called cerinthus (bee bread), 
which is of an inferior quality, and sweet like figs. They 
carry this upon their le^ as tiiey do the wax. 

3. There is great variety in their diligence and mode of 
life. For when a clean hive ia given them, they build their 
combs, bringing the drops firom flowers and trees, such as 
the willow, the elm, and other glutinous trees. With this 
also they smear the floor of their hive, for fear of other crea- 
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tuies. The koney dealen calls this substance commosifly 
and they build up the entnuace of their hive if it is too wide. 
They first build cells for their own habitation, then those for 
the KiDgs and the drones. They always build cells for them- 
aelves, and royal cells when there are many young ; but they 
only build cells for the drones when these is plen^ of honey. 

4. Thev make the royal cells near their own. These are 
small. Those for the drones are placed next. These axe of 
a smaller size than those of the bees. They commence the 
formation of their combs from tiie top of the hivesi and carry 
them down until several reach the floor of the hive. The cells, 
whether for the honey or the grabs» aie constructed with two 
mouths; for there are two cellsbuilt oneaehbase,like adouble 
cup, one on the inside, the other on the outside. The cells at 
the beginning of the comb, near the hives, are joined toge- 
ther for aa much as two or three rows in a circle, and are 
short, and contain no honey. The cells which are formed 
with the greatest quantity of wax contain the most honey. 

5. They spread the substance caUed mitys at the en- 
trance of their hives, near the opening. < This material is 
black, aa if it was the purification of the wax, and of a 
harsh smell. It is considered a remedy for contusions 
and suppurations. Next to this the pissocerus is smeared 
over the floor of the hive. This substance ia less useful 
than the mitys in the healing art. Some persons say that 
the drones build cells for themselves, dividing both the hive 
and the wax with the bees ; but they make no honey, but both 
themselves and their young are supported by that of the bees. 
The drones generally remain in the hives ; and if they fly out 
they rise in the air with a great noise, wheeling about as if 
they were exerciaiog; and when they have done this they 
return to the hive and feast themselves on the honey. 

€. The king bees never leave the hives, either for food or 
any other purpose, except with the whole swarm ; and they 
aay that, if a swarm wanders to a distance, they will retract 
their steps and return until they find the king by his pecu- 
liar scent. They say also that, when the king is unable to 
fly, he ia carried by the swarm ; and if he perishes, the whole 
swarm dies with him. And if they continue for a time 
to form cells, they place no honey in them^ and then they 
alao periah. 



Dig'itized by 



202 



HISTO&Y OP AJSIUAJLB, 



[b. IX, 



7. The "bees collect tlic wax by climbing actively on the 
flowers with tiieir fore leet. They cleanse the^e upon the 
middle pair of h^^, and their middle legs again on tlie 
curved part of their hind legs, and thns loaded they i\y 
away. They are evident] heavily loaded. During each 
flight the bee does not settle upon flowers of different kinds, 
but as it were from violet to violet, and touches no other 
e])eeies till it returns to the hive. There they are unloaded, 
aud two or three bees follow every one on its return to the 
hive. It is not easy to see what is takeii, nor has their 
manner of working^ it been ever observed Their manner of 
collecting wax upon the olive trees has been the subject of 
observation; for the thie]ene8s of the leaves makes them 
remain a long while in this tree. 

8. After having done this they produce their T^^ ung. 
There is nothing to prevent there being grubs, and iioney, 
and drones in the same comb. As long as the king bee is 
alive, they say that the drones are produced in a separate 
])lace J but when he is dead they are produced by the bees 
iu their own cells, and such drones are more passionate : for 
this cause they are c^ilh <i stingers, not that they have any 
sting, but that they would sting, if they had the power to 
do so. The drone cells are lander. Sometimes the drone 
cells are placed by themselves, but are generally combined 
with those of bees, for which reason they cut them off. 

9. There are several kinds of bees, as hasi been already 
ob?5erved : two kinds of kiugs, the better sort of which is 
red, and the other sort is black and variegated, and in size 
double liiat of a good bee. The best kind is small, round, 
and variegated ; the other is long, like the wild bee. There 
is another called jphor (the thief) ; it is black, and has a 
broad abdomen. The drone is another sort : it is the largest 
of them all, has no sting, and is stupid. The bees that are 
produced from those that inhabit cultivated places are di£> 
ferent from the natives of mountiuioQs countries, for those 

S reduced firom wood bees are mote hairy^ smalls, less, more 
iligent, and more violent. The beet bees elaborate a smooth 
comb, with a polished surface. The comb also is of one 
form, as if entirely adapted for honey, or for grubs, or 
drones ; and if it happens that all tdiese are produced in the 
same comb, each form will be elaborated in order. 
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10. The long bees make their combs uneven, and the 
covering swollen, like that of the wild bee. Their offspring, 
also, and the rest of their productions, are not arranged ia 
any order, but according to chance. Among them there 
are many bad kings, and many drones, and tliieves, as they 
aie called; but little or no honey. The bees sit upon the 
combs, in order to bring them to maturity. If this is not 
done, they say that the cells perish and become filled with 
a web ; but if afterwards they are able to continue sitting, 
something like an abortion is produced : if they cannot sit, 
the whole perishes. Maggots are formed in those cells that 
perish, which acquire wings and fly away. If a comb falls 
down, the bees set it up, and put props beneath it, in order 
that they may be able to pass underneath ; for if they have no 
path by which to approacli the place where they sit, the cells 
become covered with a web. 

11. The thieves and tlie drones do not work, but only in- 
jure the other bees, and when tal-en they are killed by the 
useful bees. Many of their rulers are nho frequently killed, 
and especially the bad ones, in order that the swarm may 
not bo dispersed by their numbers. They are the more dis- 
posed to kill them when the swarm is not fruitful, and no 
casts are formed. At such tunes they destroy the royal 
cells, if any have been prepared, lor they are the leaders of 
the swarm. They destroy also those of the drones, if honey 
is scarce, or the swarm is short of honey. They fight boldly 
for their honey with those that would take it from them, 
and drive out any drones that may be in the hive, and are 
often seen sitting upon the hives. 

12. The small liees fight eac^erly with the long kind, and 
endeavour to drive them from their hives: and if they pre- 
vail, it seems to be a sifjjn of a very strong swarm ; but if the 
others conquer, when left alone, they are idle, and do nothing 
that comes to good, but perish in the course of the autumn. 
AVhenever the useful bees kill any of them, they endeavour 
to do 80 outside of the hive; aud if any of them die in the 
hive, they carry them out. Those which are called thieves 
injure their own combs, and if they can do it in secret, 
they will enter those of other bees, but if discovered they 
a^re killed. It is, however, difficult to enter unperceived, 
for there are guards placed at each entrance ; and it' one con* 
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irives to enter unnottoed, he is unable to fty from repletion, 
and is rolled out before the whole swarm i so that it is dii&- 
cult to escape. 

18. The kings themselres are never seen out of the hives, 
except with a young swarm, and in joung swarms all the 
vest appear to be collected round him. When a swarm 
is about to separate, a peculiar and singular noise is made 
for some days, and for two or three days beforehand a few 
bees are seen flying round the hive ; and if the king is 
among them he is not seen, for it is not easy to see him. And 
when they are collected, all the rest fly away and separate 
themselves with their respective kings : and if a few ot them 
happen to be near at hand, they join themselves with one of 
the numerous swarms. And if the king that they have 1^ 
follows them, they kill him. This is the manner of their 
leaving the hive, and of swarming. 

14. They all have their proper work to perform. Some 
bring flowers, others water, and others polisn and erect the 
cells. Water is brought when they are rearing their young. 
None of them ever settle upon flesh, nor will they eat any- 
thing seasoned. They have no particular time for com- 
mencing work, but when they are properly supplied, and 
in good health, they are particularly diligent during the 
summer. When the day is fine they work without ceasing, 
and as soon as the young bees are three days old, they set 
to work, if properly fed. And when the swarm settles 
some depart for food, and afterwards return. In healthy 
swarms the progeny of the bees only cease from reproduction^ 
for about forty days after the winter solstice. As soon as 
the young bees are grown, they offer them food, and smear 
the cells with it, and as soon as they are strong enough, the 
young bees rupture the covering of the cell, and so escape. 

15. The good kinds of bees destroy any creatures that are 
produced in their hives and destroy the combs ; but the other 
kinds from their inferiority overlook the destruction of their 
work. When the dealers in honey take the combs, they 
leave the bees some food for the winter. If sufficient is left, 
the swarm is presened ; but if not, they either die in the 
winter, or, if the weather continues fine, desert the hive. 

' This should probably be read " the beei only ceflse from their work 
tor iortj daja during the winter ttoktioe." 
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Tliey eat honey botli in summer and in winter. They also 
lay up another kind of food, which is as hard as wax, which 
some persons call sandaraclie. 

16. Wasps are very injurious to them, and so is the bird 
called titmouse, and the swallow, and merops. The frogs 
also in marshes destroy them when they come for water, for 
which reason bee-fanciers destroy the frogs in those marshes 
where the bees come for water. They also destroy wasps* 
nests, and the nest of the swaiiow and merops, if near the 
swarms of bees. They avoid no animal, except those of 
their own kind. They fight a-mong themselves, and with 
the wasps. When at a distance from their hives they will 
neither injure each other, nor any other creature ; but when 
near at home they will destroy everything that they can 
conquer. 

17. When they have stung anything they perish, for they 
cauiiut withdraw their sting from the wouiid without tear- 
ing their own entrails ; but they are rrequcntly saved, if tiie 
person stung will tLike care to press the sting fruin the 
wound: hut when its sting is lost, the bee must perish. 
Thc-y will kill even large animals with tlu ir stings, and a 
liorse has been known to perish, if attacked by bees. The 
rulers are the least cruel and stinging. 

18. If any bees die in the hive, they carry them out ; and 
in other respects the bee is a very clean creature. For this 
reason they also eject their excrement when in flight;, fop 
the smell is bad. It has been already observed that they 
dislike bad BmellB and the scent of unguents, and that they 
sting persons wlio use such things. Thej[ also die from 
other causes, as when the rulm in the nive are in great 
numbers, and each leads out a portion of the swarm. The 
toad also destroys bees, for it blows into the entrance of 
the hiye, and watches for and destroys them as they fly out. 
The bees cannot inflict any injury upon it. but tiieir keepers 
destroyit. J J ^ ^ ^ 

19. Some bee-keepers say that the kind of bee which 
makes an inferior and rough comb is the young of the othersi 
and that it is the result of imperfect skill. They are youne 
when a year old ; young bees do not stmg so severely as old 
bees ; for this reason the swarms are carried to the apiaries, 
for they are those of young bees. "When honey is short 
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they eject the drones, nnd put fi^^s and other sweet things nonr 
thera. The elder bees work in the hives, and become hairy 
from remainint^ within. The younger ones go oiu in the fields, 
and are smoother: and they kill the drones when they have no 
longer any room for them, for they are placed in a recess of 
the hive. When a swarm has been weak, strange bees have 
been known to come and fight with them, and take away their 
honey ; and when the bee-keeper killed them the others came 
out and defended themselves, and would not injure the man. 

20. Other diseases, and especially one called clerus, fre- 
quently attack strong swarms. In this disease small worms 
are produced on the floor of the hive, and as these increase, 
the whole swarm is held, as it were, in a spider^s web, and 
the combs decay. There is another disease, which is like a 
wildnesB in the bees, and causes a strong smell in the hives. 
The bees should be fed on thyme, the white sort is better than 
the red. In close weather they should have a cool place, 
and a warm one in the winter. They suffer the most when 
they work with materials affected with the rust. 

21. When the wind Is high, they carry a stone witli them 
for a balance. If a river is at hand they never drink any* 
where eled, first of all laying down their weight. If no 
river is near, they drink in some other place, and then 
vomit up their honey, and again set to work. There are 
two seasons for making honey, the spring and autumn. 
That formed in the spring is sweeter, whiter, and, on 
the whole, better than that formed in autumn. The 
best honey is made from the new wax and young flowers. 
The red honey is inferior, on account of the wax ; for, like 
wine, it is injured by the vessel which contains it; this 
honey therefore should be dried up. When the thyme is 
in flower, and the comb is full of honey, it does not become 
inspissated. The gold*ooloured honey is also good. The 
white honey is not formed of pure thyme, but is good for the 
eyes, and for wounds. Weak honey fuwa3rs floats on the sur- 
face, and ought to be separated. Tne pure honey is beneath. 

22. When the woods are in flower the bees form wax ; at 
this season, therefore, the wax ought to be taken from the 
hive, for they immediately make more. These are the plants 
from which they collect it, atractyllis, melilot, asphodel, 
myrtle, phleos, agnus, broovi. When they can procura 
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thyme, tliev m\x water with it before thev smear tiie relis. 
All the bees emit their excrement h < iiher on the wlllL,^ as it 
has been said before, or into a single cell. The si nail bees, 
it has been already remarked, are more industrious than tbe 
large ones, so that their wings become worn at the edges, 
and their colour black and, burnt, but the bright and shinj^ 
bees jjxeJdlfi^ like women. 

23. Bees also appear to^have pleasure in noises, so that 
they say that they collect them into their hives by striking 
earthen vessels and making noises. But it is very doubtful 
whether they hear or not, and if they hear, whether they 
collect together from pleasure or from fear. The bees drive 
out all that are idle or wasteful. They divide the work, as 
it has been already said ; some work at the honey, others at 
the grubs, and others at the bee bread; some, again, form the 
comb, others carry water to the cells, and mix it wiUi the 
honey, w hile others go to work. Early in the morning they 
are silent, until one bee arouses them by humming two or 
three times, w^hen they all fly to their work; when they 
return again there is some disturbance at first, which gradu- 
ally becomes less, until one of them flies round with a 
humming noise, as if warning them to sleep, wkeu on a 
sudden they all become silent. 

24. It is a sign that the swarm is strong when there is 
much noise and movement, as they leave and return to the 
hive, for they are then busy with the grubs. They are most 
hungry when they begin to work after winter. They are 
more idle if the person who takes the honey leaves much be- 
hind, but it is necessary that a quantity should be left pro- 
portionable to the strength of the swarm, for they work less 
actively if too little is left ; they become more idle if the 
hive is large, for they despair of their labour. The hive is 
deprived of a measure or a measure and a balf of honey ; if 
it 18 strong, two or two measuret and a half. Some few will 
afford thr^ measures. 

25. Sheep and wasps, as it was said above, are hostile to 
bees. The oee fanciers^ therefore, catch the wasps in pans, in 
which they place pieces of flesh ; when manv have fiulen iD» 
they put on alia and put them in the fire. It is good 
for the bees to have a few drones among them, for it makes 
them more industrious. Bees diacem uie approach of cold 
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weather and of rain; this is plain, for they will not leave 
the hive, but v\cn iftlie dny is fine are occupied in the hive. 
By this the bee keepers Jmow thut they expect severe 
weather. 

26. W hen they are suspended upon each other in the hive, 
it is a sign that tne swarm is about to leave : and when the bee 
keepers see this, they sprinkle them with sweet wine. They 
usually plant about the hive the achras, beans, poa medica, 
Syria, ochrus, myrtle, poppy, herypllnH. almond. Some 
bee keepers recognize their own bees in I he fields by sprink- 
ling them With flour. When the spring is late or dry, and 
when rust is about, the beei are less diligent about their 
young. This, then, is the nature of beesr 

Chattsb XXYIII. 

1. There are two In'nds of wasps, of w-hich the wild sort are 
rare ; they are found in mountains, and do not build their 
nesL m the ground, but on oak trees ; inform they are larger, 
longer, and darker than the other sort ; they are variegated, 
all of tht ni have stin^js, and are strong, and their sting is 
more painl'ul than that of the other sorts, for their sting is 
larger in proportion to their size. These live for two 
years, and m winter are observed to fly out of trees, when 
they are cut down; ilurin^ winter they live in holes. Tlieir 
phice of concealment is iu trees ; some of them are mother 
wasps, and some workers, as in thuiC which are more do- 
mestic ; the nature of the workers and the mother wasps 
will be explained when we come to speak of the more 
domcbtic kind. 

2. for there are two kinds of the domestic wasps, 
the rulers, which they call mother wasps, and tne 
workers; the rulers are larger and more gentle, and the 
workers do not survive the year, but all of them die, on the 
arrival of winter. This is plain, for at the beginning of 
winter the workers become stupid, and about the solstice 
are seen no more ; but the rulers, which are called mother 
wasps, are seen during the whole of the winter, and bury 
themselv^ in the earth; for in ploughing and digging 
during the winter, the mother wasps have been frequently 
obaerved, but no one has ever seen a worker. 

& The following is the manner of their reproductioii: 
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when the rulen have found a place properly situated, at 
the begiimiiig of summer, they form their combs and build 
the wasps nests, as tbej are called ; these are small, with four 
holes, or thereabouts ; in these working wasps are produced, 
and not motl^er waaps. When these are grown, thej ai'ter- 
wards build larger nests, and again larger still, as the 
swarm increases, so at the end of autumn the nests are very 
numerous and large, and in these the mother wasps no 
longer produce workers but mothers. These larger maggots 
are produced on the top of the upper part of the nest, in 
four or rather more adjoining cells, very like those of the 
rulers in their combs. When the >YO] kiD'; wasps are pro- 
duced in the combs, the rulers no longer labour, but tlie 
workers bring them food ; this is evident, from tiie rulers 
never flying away from the workers, but remaining quietly 
within. 

•i. Whetlier tlie rulers of the previous year, when they 
have produced new rulers, die ;it llio mme time as the young 
wasps, or whether tlicy survive a lon^^cr period, no one has 
ever observed, nor hua uii} oTie ev( r observed the old age of 
the mother wasps, or of tiie wild was^ps, or any other of their 
afl'ections. The mother wasp is broad and heavy, and thicker, 
and larger than the working wasp, and her weight prevents 
her from being very active in flight, neitlirr can she fly far, 
but always sits in thewasps' nests, and fashionB and arranges 
the intenial parts. 

5. There are generally mother wasps in the nests, but 
there is some doubt whotiier they have siiii»4s or not; they 
seem, however, like the rulers amoiii; the bees, to have 
stings, though they never put tliem out nor stin^; some 
wasp^, like the drones, are without tilings, oilu r;- h:ive a sting. 
Tliti.-c that are without 8ti!]L;,s iiw t^maller, and not so angry, 
neitiier do they deiend thernseivi s; those which are fur- 
nished with a sting are larger, and t^lrong ; some call these 
the males, and those which have no sti'ng the females. To- 
wards winter many of those that have Htin<^'s appear to lose 
them, though we have never met with eye-witnesses of this 
circumstance. 

6. "Wasps are more ahnndant in dry seasons and rough 
places ; they are produced beneath the earth, they make their 
combs of collected materials and of eai'th, each springing 
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from one origin^ as if from a root. They procure their food 
from some flowers and frnitSy bat generallj, thej are car- 
nivorous. Some persons have obsenred them in the act of 
sexual intercourse, but whether ode or both had stings or 

not, was not seen. Some wild wasps also have been seen in 
the act of intereoiirse, one of them had a sting, whether the 
other had was not obsiarred. Their offspring does not seem 
to be produced from this intercourse, out is alwi^ larg^ 
than the offspring of the wasp should be. 

7. If a person takes hold of the legs of a wasp, and per- 
mits it to buzz with its wings, those that have no stings will 
fly towards him, which those with stings will, not do, and 
some per^'^ns consider this to be a sign that the one are males, 
the other females. Some are taken in cayems during the 
winter with stings, and others without them. Some of them 
make small nests and few in number ; others make many- 
large nests. Many of those called mother wasps are taken 
at the turn of the season in the neighbourhood of elms, for 
they collect the sticky and glutinous matter. There are a 
great many mother wasps, when wasps have been abundant 
during the prorious year, nnd tlie weather rainy. They are 
captured in the neighbourhood of precipitous places and 
straight fissures in the earth, and all appear to have stings. 
This^ th^, is the nature of wasps. 

Chapter XXIX. 

1. The wild bees do not live by gathennc^ honey from flowers 
like the bt t but are entirely carnivorous, for which reason 
they frequent the neighbourhood of dung ; for they pursue 
large flies, and when they have taken them they tear off the 
bead and fly away, carrying the rest of the body with them. 
Thev will aSso eat sweet fruit. This, tlien, is the nature of 
their food. They have rulers, like tiie bees and wasps ; and 
in proportion to the size of the wild bee these rulers are 
larger thau those of the bees and wasps. Their rulers also 
keep in the nest, like those of the wasps. 

2. The wild bees make their nest under the soil, which they 
KMiiove like the ants. They never swarm like bees, neither 
do wasps ; but the young ones always remain with them, and 
as the nest increases they carry out the heap of earth. The 
nests become large \ and £xua a flouriiihing nest three or 



Digrtized by Google 



B. IX.] 



XHB HI8T0BT OV ASTIMAliB 



271 



four baskets of comb have been taken. They do not lay up 
any food like bees, but conceal themselves during the winter. 
The greater number of them die, but it is not known whe- 
ther all of them perish. There is never more than one ruler 
in the nest as in the swarm of bees, or they would divide 
the nest. 

3. Wlien some of the wild bees wander from the neat, they 
turn aside to some material and form another nest, such as 
are often seen on the surface of the soil, and in this they 
work themselves out a ruler ; aud when he is grown he goes 
out and leads them with him to take possession of a nest, hi 
which they may dwell. No one has ever made any obser\ a- 
tion on the mode of sexual intercourse in the wild bee, nor on 
the origin of their ofi'spring. Among bees the drones and 
kines' Ijave no siui^s, and some of tlie wasps also are without 
stmgs, as it has been roTiKirked al ready ; but all the wild bees 
appear to have stings, but more aceurate iuquirv should be 
instituted as to the rulers, whether they have stmgs or not. 

Chaptek XXX. 

The humble bees ])r(>duce their young under stones on the 
surface of the grouud in two or a lew more cells. Tlie com- 
mencement of a kind of inferior liojiey is found in tliem. The 
tenthredo is like the wild bee, but it is variegated, and as 
broad as the bee. Jt is a dainty creature, and the only 
one which resorts to kitchens, and enjoys fish aud such like 
things. It deposits its young under the eart'h like the 
wasps. It is a very productive creature, and its nest is 
much larger and lon;:er than that of the wasp. This is the 
nature of the work and economy of bees, wasps, and their 
congeners. 

Chxvtbb XXXL 

1. It has been already observed that we can distinguish a 
difference in the dispusitions of animals, especially in the 
courage and cowardice, and then in their mildness and fierce- 
ness, even in wild animals. The lion in his iruuiner of feed- 
ing is very cruel ; but when he is not hungry, aud is full fed, 
his disposition is jrentle. He is not either jealous or suspi- 
cious. He is fund of playing with and aflectionate towards 
thouti animals which have been brought up with him, aud to 
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which he haa hecome accustomed. When hunted, he has 
never been seen to retreat or be alarmed ; and if compelled 
to yield to the numbers of his hunters, he retreats slowly 
and leisurely, and turns himself round at short inter- 
vals. If overtaken in a thicket, he flies rapidly till he 
reaches the open plain, and then again he withdraws slowly. 
If compelled by numbers to retreat openl\' on the plain 
ground, he runs at full stretdi, and does not leap. His 
manner of running is continuous, like thnt of a dog at full 
stretch. When pursuing his prey, he throws himself upon 
it when he comes wit In n reach. 

2. It is, liowever, true, as they pa^', that flie lion afraid 
of the fire, as Homer also writes, "The buniin;:,^ faggots 
which he fears when urged against him and that he ob- 
serves the person who strikes him and attacks him ; and if 
a person aims a blow at him without hitting him, the lion, if 
he can rush upon and seize him, does not do him any injury, 
nor tear him with his claws, but shakes and frightens him, 
and then leaves him. They are more disposed to enter 
towns and attack mankind when they grow old ; for old age 
renders them unable to hunt, from the disease which attacks 
their teeth. Tbey live many years; and a lame lion has 
been captured which had many of its teeth broken, which 
some persons considered as a sign that it had lived many 
years, l^^or this couid not have happened except by the 
lapse of time. 

3. There are two kinds of lions. One of these has a round 
body and more curly hair, and is a more cowardly animal. 
The other is of a longer form, has straight hair, and is more 
courageous. Sometimes, when retreating, they stretch out 
their tails like dogs ; and a lion has been at times observed, 
when about to attack a hog, to retreat when that animal 
erected its bristles. The lion is weak if struck in the belly, 
but will bear many blows on other parts of the body, and 
its head is very strong. If they bite or tear anything, 
a large quantity of yellow serum flows from the wound, 
which can never be stopped by bandages or sponges. The 
mode of healing is the same in the bite of a dog. 

4. The jackal is an animal attached to mankind. It does 
not injure men, nor is it much afraid of them, but it will 
iigiit with the dog and the lion. They aic not, therefore, 
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found in ike same locality* Tke small jackal is the best. 
Some persons flay thaJb there aro two^ otiam that ikexe are 
three sorts ; but, like some fish, birds, and quadrupeds, the 
jackal changes at different seasons, and has a difieorent colour 
in summer and inwinter. In summer it is smooth; in win- 
ter, rough. 

Chapteb XXXII. 

1. The bonassus is foTind in FaBonia, in Mount Messapius, 
which forms the boundary between Pseonia and Mssdia. 
The Pffionians call it monapus. It is as large as a bull, and 
more heavily built ; for it is not a long animal, and its skin, 
when stretched out, will coyer a couch for seven persons to 
redine upon. In form it resembles a bull, but it has a 
mane as mr as the point of the shoulder like the horse, but 
its hair is softer than that of the horse, and shorter. The 
colour of its hair is red. The hair is deep and thick as &r 
down as the eyes, and in colour between ash-coloured and 
red, not like that of roan horses, but darker. Its hair below 
is like wool. They are never either very black or very red. 

2. Their voice is hke that <^ the ox. Their horns are 
crooked and bent together, of no use for defence, a span long 
or a little more, so thick that each of them would hold half 
a measure or a little more. The black part of their horn is 
good and smootL The fore lock is so placed between the 
eyes that the creature can look sideways better than for- 
wards* Like the ox, it has no upper teeth in front, neither 
have any homed animals. Its legs are rough and its hoofs 
doyen. Its tail is small in proportion to its size, like that of 
the ox, and it tears up the ground and digs with its hoof 
like the bull. The skin tipoa its sides is s^ng. Its fiesh 
is excellent food, and for this it is hunted. 

3. "When wounded it retreats, and stays when it can pro- 
ceed no farther. It defends itself by kicking and ejecting 
its dung, which it can do to the distance of four fathoms 
from itself. It uses this means of defence easily and fre- 
quently. Its dun^ is so caustic as to burn the hair from 
don;3. The dung is only caustic when tlie creature is dis- 
turbed and alarmed. It is not so when undisturbed. Thia 
is the form and nature of this creature. At the season of 
parturition they collect together in numbers in the moun* 
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tains, and make a circle of their dung round the place, as it 
were a fortificatdon, for this aoiinal ejects a lavge qoantitj 
of thisezcrement. 

Chapter XXXIII. 

Of all wild animals the ^ephant is tiie most tame and 
gentle; for many of them are capable of instruction and 
intelligence, and they hare been taught to worghip the king. 
It is a very sensitive creature, and abounding in intellect. 
The male never again touches a female that he has once 
impregnated. Soiffie pfiraotti^say that the elephant will live 
for two hundred yearSj others an . hundred ana- twenty ^illll 
thafemale livQS. nearly long as the male. They arnvFat 
perfection when sixty years old. They bear winter and cold 
weather very badly. It is an animal that lives in the neij^h- 
bourhood of rivers, though not in them. It can also walk 
through rivers, and will advance as long as it can keep its 
])rol)oscia above the surlace; for it blows and breathes 
through this organ, but it cannot swim on account of the 
Weight of its body. 

Chapteb XXXIV. 

Gaiogis refuse to have seraal intercourse with their dams, 
even when forced; for once a camel driver, who was in 
want of a male camel, veiled the dam and introduced her 
young to her. When the coTeiing fell off in the act of 
copulation, he finished what he was about, and soon after- 
wards bit the camel driver to death. It is said also that the 
king of Scythia had an excellent mare, which always pro- 
duced good colts. He wished to have a colt out of the mare 
by the best of these horses, and introduced him for copula- 
tion, but he would not do it. When she was covered up, 
however, he performed the act unwittingly. As soon as tne 
form of the mare was shown after copulation, and the horse 
saw what was done, he ran away and threw himself down a 
precipice. 

Chapter XXXV. 

1. -A'Nro>'G marine animals there are many instances re- 
ported of the mild, gentle disjjosition of the dolphin, and of 
its loye of its childreUi and its a^ection, in the neighbourhood 
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of Tarentum, Caria, and otlier places. It is said that when 
a dolphiii was captured and woauded on the coast of Caria, 
so great a number came up to the harbour, that the fishermen 
let him go, when they all went away together. And one 
large dolphin, it is said, always follows the young ones, to 
take care of them ; and sometimes a herd of large and small 
dolphins has been seen togetiier, and two of these having left 
appeared soon nfler, supporting and carrying on their back 
a small dead doljjliin, that was ready to sink, as if in pity 
Ibr it, that it mi^ht nut be devoured by any other wild 
creature. 

2. Some incredible things are ako told of their swiftness, 
for it appears to be the swiltest of all aminals, whether 
marine or terrestrial. They will leap over the amis of la rgo 
ships. This is especially the case when they pursue a, tish 
for the sake of food; for their hmiffer will make them pur- 
sue their prey into the depths of tne sea, if it retreats to 
the bottom. And when they have to return from a great 
depth, they hold their breath, if they were reckoning 
the distazLce, and then they gather themselves up, and 
dart forward like an arrow, deBurooB of shortening their 
distance from a breaf^iing-place. And if tiiej meet with 
a ahip they will throw themselYes orer its mala. Divers 
also do the same thing when they have sunk tiiemaelTes 
into deep water, for tney also gather np their stren^h 
in order to rise to the surface. The males and females hve 
in pairs with each other. There is some doubt as to the 
reason why they cast themselves on the land» for they 
say that sometimes they appear to do this without any 
cause. 

CfiAPTER XXXVI. 

1. As the actions of all animals agree with their diapositionB, 
80 also their dispositions will change with their actions, and 
some of their parts also. This takes place among birds ; for 
hens» when they have conquered the cock, desire to copu- 
late with others, and their crest and rump become elevated, 
so that it is difficult to say whether they are hens or not. 
In some, also, small spurs are found ; and some males, after 
the death of the female, have been seen to take the same care 
of the young as the female would have done, leading them 
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about and feeding them, and neitlier crowinpf, nor desiring- 
sexual iutercuurac. And some male birds liave been seen to 
be so effeminate from their birth, that they neither crowed, 
nor desired sexual intercourse, and would aiibmit themaelveii 
to any males that desired them. 

3. Many birds at particular Beasons change both their 
colour and their voice, as the blackbird, which becomes 
russet instead of black, and assumes another voice, for it 
sings in the summer time, but in winter it chatters and 
screams violently. The thrash also alters its colour, for in 
vinter it is grey, and in Biimmer is variegated on the neck $ 
but ita voice does not alter. The nightingale sings nnceas* 
inglj for fifiieen days and nights, when the mountains 
b^me tiiiek with kaves. As the inmmer advances it 
utters another voice, not quick andvaned, but simple; its 
colour aJao is altered, and in Italy it is called by another 
name at this season of the year. It only shews itself for a 



8. The erithacus, and the bird called phoanicurus, are 



the phoBuieuruB a summer bird ; they diffisr in nothing but 
the colour* The sycalis and melancoryphus are the same, for 
these also are interchanged. The sycalis is found in the 
autumn, and the melancotyphus immediately after the end 
of the autumn. They also mffer from each other in nothing 
but their colour and voice, and to prove that it is the same 
bird, each kind has been seen immediately after the change 
took place; and when the dumge was not quite complete, 
there was nothing characteristic cu either form* Nor is it 
absurd to suppose that these birds change their voices or* 
their colours, for the dove utters no sound in the winteff*, 
unless it may be on a fine day in a severe winter, when it 
will utter its sound to the astonishment of those that know 
its habits ; and as soon as spring commences, it begins to 
utter its voice: and, on the whole, birds make the greatest 
number and varietv of voices at the season of coition. 

4. The cuckoo also changes its colour, and its voice is not 
distinct, when it is about to leave us. It goes away about 
the time when the dog- star rises, it having been with us 
from tiie commencement of spring to that time. The 
cnoanthe^ as it is caU9d, disappeara when Birius rises, and 
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comes agaia when it sets, for sometimes it retreats before 
the cold, and sometimes before tbe heat. The hoopoe also 
changes its colour and its forms, as JSschylus writes. ** He 
had Yariegated this hoopoe, the witness of its own evils, and 
has displayed the bold bird that dwells, in the rock in 
all armour. In the early spring it shakes the feathers 
of the white hawk ; for it haa two forms, that of the 
young bird and of itself from one origin. And when the 
young com of the harvest begins to grow, it is dothed in 
spotted feathers; and it always hates this place of Fal- 
lene, and inhabits deserted forests and mountams. 

5. Some birds dust themselves, and others bathe. Some 
neither dust nor bathe. Those that do not fly, but live on 
the ground, dust themselves, as the domestic fowl, partridge, 
grouse, lark, and pheasant. Those birds which have 
straight daws, and five near rivers, marshes, and Ihe sea, 
bathe themselveB. Some, like the pigeon and sparrow, both 
dust and bathe* Most of those with crooked claws do nei* 
ther the one nor the other. This is their nature in these 
matters. The act of breaking wind backwards is peculiar 
to some birds, as the turtle. Such birds make a strong 
motion with their rumps when they utter their voice. 

Chapter XXXVII. 

1. Antmals uot only c"hange their forms and dispositions at 
particular ages and seasons, but also when castrated. All 
auimals thai; have testicles may be castrated. Birds and 
oviparous quadrupeds have internal testicles near their loins. 
In viviparous anjuials with feet, they are generally external, 
though sometimes internal ; in all they are situated at the 
extremity of the abdomen. Birds are cawtrated near the 
rump, the part with which they touch the female in copu- 
lation, for if they are burnt in that part two or three times 
with irons after they are full grown, the comb turns yellow, 
and they cease to crow, and no longer desire sexual inter- 
course. If they are not full grown, these parts never reach 
perfection. 

2. The same is the case with the human subject, for if a 
boy is castrated, the hair that is produced after birth never 
appears, nor does his voice change, but continues sharp ; 
but if a full grown man m caatrated, all the hair produced 
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after birth fiills off except that on the pabeB» this becomes 
weaker, but still remains. The hair procluoed at biri^ does 
not fall oft, for the eunuch never becomes bald* The Toioe 
also of castrated anbnals changes to that of the female. Other 
animals, if not castrated when Toung, are destroyed bjr the 
operation ; with the boar it makes no difference. All ani- 
inals, if castrated when yoimg, become larger and more 
graceful than those not castrated ; but if ah:eady grown^ 
they never become any larger. 

8. If stags are castoated before th^ are old enough to 
have horns, these soTer appear ; but ii castrated after they 
have horns, their size never Taries, nor are they subject to 
their annual change. Calves are castrated at a year old, H 
not they become bad and inferior. The steer is castrated in 
this manner : they lay down the animal and cut the scrotum^ 
and press out the testicles; they next contract the root 
of the testicle as much as possible^ and fill up the wound 
with hair in order that the oischarge may escape, and if it 
inflames, they cauterize and sprinkle the scrotum. If adult 
bulls are castrated, they are still apparency capable of 
sexual intercourse. 

4. The capria of the sow is also cut out, so that tiiey 
should not desire coition, but fatten rapidly. 33iey are cut 
after fasting two days. ^ They hang them up by the hind 
lees and make an incision in the lower part of the belly, 
where the testicles of the male are generally found ; the 
capria is there formed upon the matrix, from which th^ cut 
off a portion, and sew up the wound again. 

5. The female camels also are cut when they wish to take 
them to war, that they may not become pregnant. Some of 
those in the upper parts of Asia possess as many as three 
thousand. Sucn camels, when they run, are far more swift 
than the Nisa^an horses, from the length of their stretch. 
And on the whole, castrated animals are longer-bodied than 
those not castrated. 

6. All animals that ruminate, derive as much, use and 
pleasure from rumination as from eating. Animals that 
have not cutting-teeth in both jaws rnminate, as the ox, 
sheep, and goat. No ob.^ervationa have been made on wild 
animals except those winch occasionally associate with men, 
asthe stagy though this aoimal ruminates. They aliliedown 
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to ruminate, and do so most in the winter ; thoie which are 
brought up in shelter ruminate for nearly seven months. 
Those that live in herds, nuniiuite for a shorter period, for 
they live oat of doors. Some animals with cutting teeth in 
both jaw8,nmiinate, as the Pontic mice and the fish, which, 
from this process, is called mer^x. Animals with long legs 
have loose bellies, and those with broad chests Tomit more 
easily than othera^ in quadmpeds, birds^ mi the generality 
of mankind. 
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BOOK THE TENTH. 

(BBBOKBOVSLT ASCRIBED TO ABISTOTLB.) 

Chapieb I. 

Iv men and women, after the^ Lave reached a certain age, 
do not Have children after cohabition, the fault sometimes 
rests with both, and sometimes in only one of them. And 
ftn^ it is requisite to examine the uterus of the female, that 
if the fiiuH bes there it maj be reliered b} proper treatment. 
If the fault is not there, attention must be paid to some other 
cause ^ sterility. We maj conclude that this organ is in 
a healthy state, when, like the other parts of the bod^, it 
performs its functions without pain, and is free from fatigue 
after tiie function is performed. Just as the eyre is in a 
healthy state if it suffers no j^ain in seeing, and is not dis- 
ordered with the ezermse of its function, or unable to per- 
form it a^aan, so the uterus is healthy which suffers no 
pain, and is well able to perform its functions, whatcTer 
they may be, and after they are performed is not impotent, 
but is free from &tigue. 

2. The uterus is said to be disordered, when, even if it 
performs its functions properly and without pain, it does 
not hinder its function by any part of itself.* As there 
is'nothing to prevent an eye from seeing accurately, although 
all its parts are not penect, or if there happens to be a 
tumour in it ; so the uterus may have received no injury 
in this respect, if it is properly situated in the right place* 
In the first place, then, the healthy uterus will not be situ- 
ated in this place or in that, but will always be in a similar 
position ; but it is not difficult to decide whether it is not 
placed at too great a distance without suffering and pain, or 
whether it is devoid of sensation when touched. That these 
parts ought to be properly placed is evident from the follow- 
ing considerations, for if the uterus is not near, it will not 
be able to imbibe the semen, for the place from which it 

^ A corrupt passage. 
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oogbt to leeeive it will be at too p;ieat a distance. If the 
uterus is near, and not able to retire fnrtber, it will be use* 
less, for it wll be always touched bo aa to refuse to open ; 
but it ought to do this, and to be obedient to its function* 
These thmgs ought to be thus ordered, and if they are noi^ 
the case requires attention. 

3. The catamenia also should proceed correctly, that is, if 
the general health is good, they should last for their proper 
time, and not come irregularly, for when the catamenia are 
right, the uterus will open properly, and receive the fluids 
of the body whenever they are secreted ; but when they 
make their appearance too often, or not often enough, or 
irregularly, while the rest of the body does not sympathise 
with them, and the general health is good, we must look to 
the uterus for the cause of their irregularity. The dul- 
nesB of the uterus p^revents its being opened at the proper 
time, so tliat it receives but a small portion, or rather the 
uterus imbibes the fluid from some inflammation of the 
psits. So that it shows that it requires attention, like the 
eyes, the bladder, the stomach, and other parts. Por all the 
parts, when inflamed, imbibe the fluid which is secreted into 
each place, but not such a fluid, or in so great quantities. 

4. In like manner, if the uterus secretes more than it 
ought to do, it exhibits an inflammatory tendency, if the 
secretion is regular but too abundant ; but if the secretion 
is irregular, or more putrid than it should be in healthy 
subjects, the disease is then quite manifest, for it is neces- 
sary that some pain should show that all is not well. In a 
healthy subject, at the commencement, and the ce^^^ation of 
menstruatioi] , the secretion a|>pcars ^vhitc and putrid. All 
those subjects in Nvliuin tlie secretion is more putrid than in 
healthy persons, or is irregular, or too abundant, or deficient, 
should receive attention, for tiiia it in that prevents chiid- 
bearing. But in those subjects who are only irregular, and 
unequal in the periods of the secretion, the disease is not 
the preventive of child-bearing, though it shows that the 
habit of the uterus is changeable, and does not always re- 
main the same. And this atfection is sufficient to prevent 
those persons from conception who are otherwise well dis- 
posed towards it. It is, however, hardly a disease, but an 
afiection which may be restored \\ ithout medical treatment^ 
unless it is aliected by some previous fault. 
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5. If tlie regularity and qnaatity of the discharge is subjeot 
to alteration, without an^eorreBpondiiig cbaDge in the rest of 
the bodjt which is sometimes in a more fluid, at other times in 
a more dry state, the uterus is not in fault, though it ought 
to follow the habit of the rest of the bod^, and receive and 
aecrete in proportion. If the body is in a good state of 
health, but undergoing a change, when this takes plaeOi 
and there is no need of medical treatment ; but if the secre- 
tion is too small from disease, and tlie secretion is taken 
through some other source, the bodj suffers : and if the dia* 
charge is too great, from all the semtions of the body being 
turned in one direction, this does not point to disease of the 
uterus, but of the whole body. Whenever the catamenia 
coincide with the general habit of the body, it is evident that 
the fault does not lie with the uterus, which would perform 
its functions properly if the general health were correct. 

6. Sometimrs the uterus ig weak, and sometimes strong; 
Boiiictimes too fluid, and sometimes too dry; and the dis- 
charge coincides with the state of the body, it is abundant 
when that is full, deficient when it is lem full. If the body 
is full of Huid, the disc'liar!:!:e is watrTy ; if tlie body is dry, 
it is more sanguineous j it begins with being white, like milk, 
and is without smell. Some are dark-coloured, and when 
about to cease they become white, at the last secretion. The 
white dischari!:^ has not the smell of putrid matter, but is 
more harsh and difairreeable, nor has it tlie smell of pus ; and 
when this is the condition of the symptoms, there is no wear- 
ing away, but the body becomes heated. In all that are in this 
st^^ the uterus is in a healthy condition for child-bearing. 

Chaptbb IL 

We must, then, first of all inquire whether all these parti- 
culars are well ordered ; and, next, we must learn the posi- 
tion of the body of the uterup ; i'ov it ought to be straight j 

and if it is not so, the semmal iluid can never reach it. And 
it is evident that women project their semen forwards, from 
what happens when they have lascivioua dream h ; for this 
part of them then requires attention, heinn^ moistened as 
though they had sexual intercourse, for they also project into 
the place where the semen of the male is emitted, and not into 
the uterus ; and when projected to this place, the semen is 
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drawn into the uterus by inhalation, as the mncns la drawn 
into the nose. For this reason they become pregnant in 
every position ; for the seminal fluid both in men and women 
is always projected forwards ; but if it were projected into 
the female she would not always conceive after copulation* 

2. But if the uterus is not straight, but inclined to the 
hipSy the loins, or the hypogastric r^on, it is impossible to 
conceive, for the before-mentioned reason, that the uterus 
cannot take up the seminal fluid. If this deformity is great. 



If there is a rupture, either by nature or arising from the 
disease, which contracts the parts with inflammation, the 
disorder will take a different turn from this. But in order 
tiiat women may become pregnant, it is necessary, as it was 
said, that the mouth of the uterus should be straight and, 
moreover, should be well opened. By thislmean thatwhen the 
menstrual discharge commences, the os uteri should, on con- 
tact, appear softer than before, though not distinctly expanded* 
But if this is the case, let the first appearance be white. 

3. But when the appearances are more the colour of 
flesh, the uterus will be evidently relaxed without pain 
when it is touched, and the os uteri is neither dull nor dif- 
ferent from itself ; and when the discharge ceases, let the 
aperture be very open and dry, but not hard, for a day and 
a half or two days ; for this shows that the uterus is in a 
healthy state, and lit to perform ita functions. If the os 
uteri is not immediately relaxed, but appears soft, it sliows 
that both the uterus and the rest of the body are relaxed, 
and the uterus does not prevent, but first diycliarges the 
secretion from the on uteri. And when the rest of the body 

. has discharged a great deal, and the o8 uteri becomes re- 
laxed, it is a sip^n of a healthy condition. 

4. Andwhf II the appearances cease to take place directly, 
the uterus 8ho\\ s that, if there is any difficulty, it will be- 
come empty and dry, and wanting in moisture, and there wiU 
be no remams m the passage. When the uterus, therefore, 
is capable of contraction, it shows that it is in a proper state 
for receiving whatever is brought to it, when it is in this 
state without pain, and indeed is insensate ; and it is good 
that the os uteri should not be in any other condition. 
This fihows tbAt there is no reason why it should not dose 




disorder is incurable. 
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Ca^pTZA III. 

These ought to be the svmptomB <^ the nteros itself after 
purification. Eiist of ail, that the woman should dream of < 
aexoal interoonne, and project her seminal fluid zeadiiy, as' 
if a man were fying with her ; and if this symptom occur 
frequently^ it is better* And when she has anseo, 8oml9> 
times she should require the same treatment aa if she 
had been with a man, sometimes she should be dry ; hut this 
dryness ahould not be immediate ; but afler awaJdng she 
should be fluid, sooner or later, about as much as half a 
short day. The humidity should be of the same kind as if 
she \m<\ been Avith a man. For all this shows that the uterus 
is in a fit state to receive what is given it, and that the 
cotyledons are dra^vn tip and will ret:ua what they have 
receivnl. and be unw ilUns:^ to part with it. 

2. A llatulent state of the uterus is also a good sign, 
when it enlarges and discharges the wind as the bowels do 
without pain, and when it becomes ]ar:::er find smaller with- 
out any svmptom of disease; for tiiese syiiiptoms s]u)\n that 
the utf rus is not in want of what is necessary nor slug- 
gish, either naturally or from disease, but that it will be 
able to find room by growth fur anything that it may re- 
ceive, for it has the power of dilation. When this in not 
the case, the uterus is too thick, or suiiie natural defect or 
disease has rendered it insensible. For this cause it cannot 
nourish, but it will destroy the embryo, if the syi]i|)toiri8 
are violent, while the embryo is small; if they are less so, 
wlion it is larger; if the uterus is slightly afiected, the 
oilkj^rmg will be iufenor, as if it had been fed in an inferior 
vessel. 

3. Upon ( ontact, the right and left side will be found to 
be alike, and all the other parts in the same way ; and in 
the act of copulation moisture will be produced, not fre- 
quently nor in great abundance. This affection is, as it 
were, a perspiration of the place, like the saliva, which ia 
frequently produced botli in the use of food and in speaking. 
Tears also are shed from the eyes, when w^e look upon bril- 
liant objects^ and under cold ur greater heat, of which theae 
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parts also partake, when they happen to be moist So the 
uteroB becomes moist when employed, when it is of a more 
moist disposition. Those that are in the best health suffer 
from this affection, for which reason women always require 
more or less att^tion, as also the month reqmres saJiya. 
In some this moisture is so abundant that they cannot 
imbibe the seminal fluid of the man in a state of purity, 
on account of its admixture with this uterine mois- 
ture, 

4. Besides these affections, the foUowine also is to be con- 
sidered, whether, when they dream of sexuil intercourse, their 
general health is good or not, as whether they are weak, and 
whether they are so always, or only sometimes, and whether 
they are not sometimes strong, and whether they are dry at 
first and moist aften^ ardn ; for this ought to be the condition 
of a woman capable of child-bearing ; for relaxation shows 
that the body has been profuse of the seminal fluid, and 
that it can perform its functions ; but when the uterus is 
hard, it is a si^ of debility. If a woman has this affection 
without any disease, it shows that the emission takes place 
naturally and as it ought to do. For if it were not so, there 
would be disease and prostration of strength. Sometimes, 
when the uterus is dry and afterwards becomes moist, it is 
a sign that the whole body receives and makes away with 
the seminal fluid, and that both the uterus and the body are 
strong; for it has been already observed that the uterus 
absorbs the semen which is placed upon it by the process of 
inhalation, for it is not emitted into it but upon the same 
place as that of the man. All that takes by inhalation is 
accompanied with force, so that it is plain that the body of 
such a person must have the power of retraction. 

5. It sometimes happens that women who have lascivious 
dreams, ormen of strong prcSsiou8,are robustnotfrom strength 
but from health. This takes place when a large quantity of 
seminal fluid has been collected near the place from whence 
they emit it. If this makes its escape, they are m no ways 
debilitated ; for they are not relaxed by tlie loss of a 
portion, if Ruliicicnt remains behind, or li' tli at which was 
emitted was useless, nor if it was enntted (^aisily, as if they 
parted with superlluous matter. For which reason such 
persons are not robust trom strength but from duUness. But 
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wben my part is emitted which i» necessaiy for the bodj, 
th^ becx>me debilitated. 

6. If a person is in good health, and of a proper age, the 
Munal fluid is rapidly formed. This takes plaice in those 
that have not done growing and in those that are grown. 
Women rarely know when they are first pregnant ; for 
they do not think that they have conceiYed unless they 
perceive that the semen has oeen emitted, suspecting that 
it ought to he emitted at the same time botii by me fe- 
male and the male; and it escapes their notice, more es- 
pedaUy when they think that they are unable to conceive^ 
unless they have become dry, and that whidi they have 
received has disi^peared entirely ; but it sometones hap- 
pens that both the male and the female emit more than 
could possibly disappear, and more than enough for concept 
tion. When sufficient has been drawn in ^id much left 
out, they become pregnant without knowing it. 

7. That it is possible that this should take place, and that 
the affection does not arise from the whole of the seminal fluid, 
we may learn from those animals which produce many young 
ones firom a single act of intercourse, or from the case of 
twins produced by a single act. It is evident that they are 
not produced from the whole semen, but each place receives 
some portion of it^ but the larger portion is left behind; and 
if many yoimg are produced from a single act of intercourse, 
which appears to be the case with swine and with twins, it 
is evident that the semen cannot come from every part of 
the body, but it is divided out to each form* It is possible, 
therefore, that it may be separated from every part of the 
body, and that the whole may be divided among many, so 
that it is not possible that aU should have every part. The 
female also projects her semen into the os uteri, where the 
man also emits his, when he approaches her. Prom thence 
she imbibes with inhalation as if it were with the mouth or 
nostrils ; for whatever is not joined to the members is either 
hollow above and united by a symphysis, or is sucked in from 
this place by the act of inhalation. Eor which reason they 
take care that it should bo dry, as if this had happened before. 

8. Tlie path along which it passes is tlms formed in 
women. There is a tube enclosed in the body like the penis 
oX the male. The iuhalatiou takes place through this by a 
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small passage above the passage for tlie urine. Wlien, there- 
fore, tliey desire sexual intercoiu'se, this part is i\ot in the 
same condition as it was before. A falling down takeb place 
from this passage, and the fore part of the uterus becomes 
• much larger than the part where it falls into tliia pabsage. 
This resembles the nostrils ; for, as the nostrils have a pas- 
sage into the pharynx and into the external air, so this tube 
has a vtTv small and narrow |)asaage, lilce a paasac^e out for the 
wind. That to tlie fore part of the uterua ih w ide and broad, 
as the nostrili arc to tho extern ;il air between the mouth 
and 11 10 p]nii7Ti.\-. So women liavc a largfer passae^e to the 
fore piirt of the uteru.H, and wider than the external passage. 

9. \V hat over con jecture is formed couceming these affec- 
tions, it makes to the same conclusion, that the woman 
also emits a seminal fluid. The same thimgs arise from the 
same cause, for to some it seems to be the cause of disease 
or of death ; and these consider the end at the begiiming 
as it ought to be considered ; for to some women these are 
important causes, to Bome of no importance ; and of these 
causes some are and loiiie are not of eonse^uence. They 
divide also in proportion the consequenoee which may result 
from them. Tb some it happens to nass through sll these 
affections ; to those who have many, through many of them : 
others through few; and others, again, who nave none» 
through none of them. 

10. There' are some persons who suffer from the affection 
called inflation. This ought not to be. The affection is of 
this kind. In copulation they neither evidently emit semen, 
nor do they become pre^pumt. Wherefore they are said to 
be iniated. The excessive diyness of the uterus is the cause 
of this complaint ; and when it has drawn the fluid into itself 
it ejects it again. This becomes dried up, and having become 
small falls out, without any notice hein^ taken of the circum- 
stance on account of its size. When the uterus is violently 
affected in this way, and becomes very diy, and ejects it 
very soon, it is plain that pregnancy cannot take place. If 
this does not take place very so<m, impregnation appears for 
a time to have taken place imtil it is ejected. The same 
thing also tal^es place at times in those who have conceived 
properly ; if a long time has elapsed, the uterus becomes 
eteviri^di so that it plainly appears as if impregnation had 
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taken place until it falls out. Then all become* as it waa 
at first. They refer tins affliction to a divine origin. It is 
curable, unless it id natural, or Ihe diriL'a^e lias gone a great 
way. It IS a sign that this didease is not present, when 
women appear neither to have emitted fiemeu, nor to iiav© 
conceived ^ler stiual intercourae. 

Chaftxb IY. 

1. FssaiTAjrcTispieyeQtedalsobjBpMmmtheiiteriui. This 
Gomplajnt attacks the uterus when it is either distended with 
inflammation, or in the act of parturition. When anj kffge 
quantity of matter soddenlj enters it, and the os uteri is 
not open, spasm then arises from dist^ision. It is a sign of 
the absence of spasm, if the uterus does not appesr to readi 
inflammation in its functions : whereas, if spasm were pre* 
sent, there would be some signs of inflammation^ Again, a 
swelling at the mouth of the uterus, if it is much drawn ou^ 
will prevent conception. It is a sign that this is not the 
case^ when the uterus appears to open and dose properly 
after the discharge of the eatamenia, or the use of the male. 

2. In some, 8l8o,the os uteri is cloB6d,either from the period 
of birth, or in consequence of disease. Sometimes -mis ift 
curable, and sometimes not so. It is not, However, diffi- 
cult to ascertain the state of the case, for it is not possible 
either to receive or to emit anything in a proper manner. 
If it appears to have received and rejected ine seminal fluid 
of the male, it is an evidence of the presence of the disease. 
But those who have no impediment in the way of concep- 
tion, but are, as it has been said, as they ought to be, unless 
the man is impotent, or they are not able to have children 
together, being imable to emit their semen at the same 
time^ and differ very much, such persons will have no chil- 
dren. 

GSAPTxn Y. 

order to understand of sterility in the male, we must 
take other symptoms. These will appear very easy, if he 
copulates with other women, and impregnates them. When 
the sexes do not appear to concur with eacli otlicr, although 
all the before-mentioned circuiii stances are present, they do 

not have children together* ii'oc it is evideat that this is the 
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only reason of Rterility : for if the "woman contributeg to 
the semen and generation, it is evident that both the sexes 
should be concurrent: for if the man is quick, and the 
woman slow, in the emission of the semen (and many women 
are comparatively slow), this will prevent conception; for 
which cause they do not produce children hy sexual union 
with each other. They do so, however, when they Imppen to 
be concurrent with each other ; for if the woman is dui^iruus, 
and prepared for the intercourse, and is inclined ibr it, but 
the man is suffering previous pain, and of a cold diEj^porsiiion, 
it is then also necessary that they should be concurrent. 

Chapter TI. 

It is quite plain when animals desire sexual intercourse ; for 
the female pursues the male, as hens pursue the cock and 
place themselves beneath him, if the male is not desirous. 
Other animals al^^u do the same. But if ul 1 aiumals appear to 
have these aftections w itli respect to sexiuil intercourse, it is 
lain that tho causes must be the same throuchout. This 
ird, however, has not only the desire of receiving, but nlso 
of emitting semen. This is a proof of it. If the male is 
not present, she will emit the semen into herself, and be- 
come pregnant, and produce barren eggs, as if she desired 
batK to emit semen, and when she had done so, soon ceased, 
just aa when the male was present. Others also do the 
same, for a penKm has attempted to lear some singing lo- 
custs, which ne had taken in a young state. * When grown^ 
they became pregnant spontaneously. 

2. iEbrom these considerotioiis it is plain that eveiy female 
contributes to the semen, if this appears to take place in any 
cue dass of animals, for the barren animal differs in no-re- 
spect from the other, except that it does not produce 
an animal, and this because it was fonned by tiie union of 
both sexes. For this reason all the seminal fluid of the 
nude does not appear to be productive, bat some parts are 
barren, when not properly compounded from both sexes. 
And when women have laseivious dreams, the same affec- 
tions of weakness and debility ofben occur, as if they had ' 
been lying with a male. It is plain, therefore, that if they 
appear to have emitted a seminal iiuid in their dream, they 
Witt then conjectnie that after their dream the same place 

V 
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will become moist, and they will be obliged to bestow the 
same attention upon themselves sa it' they had had sexual 
interoourse. 80 that it is evident that there must be an 
emission of semen from both if it is to be productive. 

8. But the uterus does not emit its semen into itself, but 
on the outside, into the place where that of the male also is 
received, and then draws it into itself. Eor some females 
produce spontanpou^ly. ng the bird produces barren egga, 
and other females do uot so, as the hordes aud sheep ; 
either because the bird projects her semen into the uterus, 
and the place i\\^an v. hicu that of the male is emitted is not 
externa] ; for which rL:i-aon, if he does not copulate properly 
with the female, it is poured out upon the ground. Ent 
in quadrupeiis there is another place for the reception of 
the semen, both of the male and female, which in other 
animals it is combined with other fluids of the body, 
and is not collected in the uterus, because it does not 
enter it. But in birds, the uterus receives and matures 
the seminal fluid, aud forms a body similar in other res|jecla 
though not a living creature. It is necessary, therefore, 
the living creature should be derived from both &Gie$. 

chaffsb vn. 

We must enquire whether women speak the truth, when 
they say that after a lascivious dream they find themselves 
dry ; for it is plain that the uterus draws upwards. And 
if so, why do not females become pregnant spontaneously, 
since the male seminal fluid is diawn in, mixed with their 
own ? And why do not she goats draw that part of it 
which extends outwards? for this aflection takes place 
in some that have been pregnant many years ; for they pro- 
duce what is called myle (an amurplious mass of flesh), a 
'circumataiice which has aho happened to a certain wouian; 
for having had sexual intercour.-^e, and to all appeararjco 
conceived, the size of the uteruy increased, and everything 
at first went on regularly : but when the time of partu- 
rition arrived, she produced nothing, nor did the enlarge- 
ment become any smaller : but after three or four years, a 
dysentery occurred, which placed her life in danger, when 
she produced a large mass of flesh, which they call myle. 
The liflection continues in some to old age, even to the day 
of tibeir death. 
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2. Does ibis alBEbction.arifie from a warmliabitof body, 
wlien the uterus is warm and dxy, and for this reason capable 
txf drawing into itself in such a manner tbat it is taken up 
and kept in it P For, in persons so afiected, if the seminid 
flnid at both sexes is not united, but, like the barren egg;, is 
taiken up by one sex, then the myle is produced, wmcih 
is not living creature, for it does not originate in botii ssxesj, 
nor is it lifeless, for it is taken to have lifelike the barren egg» 
It remains, however, a long whUe, on account of the diBpo« 
satum of the uterus, and because the bird, which has pro- 
duced many eggs in herself, when the uterus is stimulated 
by these, goes and lays them : and when the first is pro- 
duced, the last will also come forth in proper time : for there 
ia nothing to prevent it, but the body being productiTe aa 
■oon as it is fully causes the uterua to be no lonfi;er retentive. 
But in viyiparous animals, on account of the change of 
force, as the foetus incrlMaes, and the diversity of food is re* 
quired, the utema caoaea parturition from a kind of inflan* 
mation. 

8. But the fiesh, because it is not alive, ahvaya requires 
the same kind of food, for it does not cause any weight 
in the utema, nor any inflammaticm. So that the affec* 
tion would contmue, in some cases, throughout life, un- 
less some fortunate debility should take place, as in the 
woman who was attacked with dysentery. But does this 
affection arise from warmth, as it was said, or rather from a 
fluid state, because there is a fulness as it closes, either 
because the uterus is neither cold enough to reject it, nor 
warm enough to bring it to niaturitj ? Wherefore, the 
disease lasts a lono^ while, like those things which remain 
a long while before they are matured ; but those that arc? 
about to come to maturity have an end, and that quickly. 
Such uteri, bemg very lu^jh up, cause a long delay. And, 
again, not hemfj; a]i\e, it does not cause any pain by its 
movements, for the movement of the lig^ament which the 
living foetus produces, causes pain. And the hardness, of 
the substance is the eii'ect of imperfect production, for it 
is so hard that it cannot be cut by the strokt; of an axe. 
All ripe and mature things become soft, but imperfectly 
digested thin!;^?! are immature and hard. ^ 

4 Whereibre, many phyeicianfl, deceived by the resem- 

u 2 
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blance, say that women are suffering from myle, if they 
only Bee the abdomen elevated without dropsy, and a ces- 
sation of the catamenia, when the disease has lasted for - 
a long while. But this is not the case, for the myle is 
a rare disease. Sometimes there will be collections of cold 
and moist excrements and fluids, and sometimes of thick 
ones in this part of the abdomen, if either the nature or the 
habit is of this kind. For these things afford peitiier 
pain nor heat, on accoimt of their cold nature ; but if tfaej 
increase, more or less, they bring no oth^ disease after 
them, but remain quiet, like some maimed thing. 

0. The cetsation of the eatamenk takes pbee oil account of 
the ezcrementitiouB matter of the body being direefced to this 
point, as when women aie nursing ; for they occor either not 
at all, or only in small quantities. A eol&etion of matter 
from the flesh sometimeB takes place between the uterue 
and the stomach, which has the character of the myle, 
but is not it. But it is not difficult to know the diffeiv 
ence, by touching the uterus ; for if it is correctly placed, 
and not enlarged, it is evident that the disease is not there ; 
but if it is the same as when with child, it will be warm, 
and cold, and dry, because all the floids are turned inwarda ; 
and the os uteri will be in the same condition as when the^ 
are pregnant ; but if the enlargement is of any oilier idno, 
it wul be cold, and not dry when toudied, and the oa uteri 
win always be the same. 
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ESSAY ON THE LITERAHY ANT) PECTTNTART EES0\jRCE8 
* WHICH ARISTOTLJEi ElTHEii U8ED, Oli IS SAID TO HAVE 

VSEB m THE £XAHIKATIOK ANB COMPOSITION OF HIS 

HISTOBT OF ANIMALS. 

Translated from the Latin of Schneider, 

AbistotIiB bad yeey likdj more authoritiee, wbom be lias 
followi^ or ooDTerted to bis own purposes, thaa tboae wbose 
names be bas giyenu These aie^ bowerer, a few, wbom be 
bas named, as AlcmBBon of Crotona; Dumysins of Apol- 
lonia; Herodorus of Heradeum in Pontus^ tbe fatiier of 
BijBon tbe sopbist ; Otesias of Cnidos j Hevodotos of Ha- 
licsniassas; Syennesis of Orpnis; Polybus; Democritas 
of Abdera ; Anazagonw of Ciazomene ; Em^edodes q£ Si« 
dly ; and if tbere are any more wbidi do not just now occur 
to my memory, tbey are accurately enumerated in the in- 
dex, with the names of the places to which they belonged. 
I have said tiiat it is probable, that Aristotle bas deriyed in- 
formation from more authorities than be has named ; and 
a reason for tbis conjecture is found in a passage which be 
extracts, almost verbatim, from Herodotus, on tiie Nilotic, 
crocodile (Euterpe, 68). This I have shewn in a note on 
tbe passage, book v. ch. 27, 2. And there are many pdaoes, 
botb in bis natural history and his other works on animals^ 
where our philosopher refers to the ancient £ables of men 
wbo were transformed into the nature and forms of various 
animals. The oldest author of such Rubles is Boeus (or 
Boeo, in the feiniuine gender, as some bare conjectured). 
Prom tbis book Antoninus lateralis baa extracted many 
chapters in Gtreek. Nicander of Colophon, and otbera, 
followed tbe example of Boeus. Among Latin writers, 
tbe Metamorphoses of Ovid have always commanded at- 
teotunau All wbo baye read tbe work of Antoninus^ and 
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the Metamorphoses of Ovid, will easily perceive how much 
information on the nature and habits of animals our philo- 
sopher could have derived from the very character of the 
books which had come down from the remotest antiquity 
to the time of Aristotle (compare note 9, 17, 1), especially 
if they bear in mind that the ancient teachers of physics 
idways compared the habits of animals with those of man, 
and conjectured the causes and reasons of their aefcionsy 
from similar impulses in man. This may be seen in the 
fiibles of JSeop, for they contain the first elements of the 
doctrines of tiie ancients on physics and monls* We might 
also offer a snnmse on Endoxus, and Scylax, and others, 
who wrote Travels Bound the Earfeh,** in which they 
described the animals of different countries ; for our philo- 
sopher i^peals to the testimony of botii these anthon, 
in his wonE on Metoorics, and elsewhere* There is mora 
doubt whether Arirtotle used^ or could have used, the nu- 
merous notices of animals, of the interior^ of Asia and 
India, whidi the cdmpanions of Aleocander, in his Asiatie 
and Indian expeditions, brought back to Greece; whidi 
Theophrastus, the pupil of Anstotle, and his successor in 
the schools, is found to htm used so well in his History of 
Plants. ¥(xt this I consider to be proTed, that the written 
notices of the companions of Alexander were published after 
the death of the kmg, though we have no proof of the exact 
year in which they were made public. Indeed I have never 
found any evidence in the History of Animals which could 
lead us to suppose that Aristotle was acquainted with the 
animals of the interior of Asia and India^ by information 
derived from the companions of Alexander ; nor have I 
been able to find the slightest information from which I can 
form a conjecture as to either the place or time when this 
hisixHy was written : but, in order that others may institute 
a more rigorous inquiry into the date and place of its 
authorship, if any such have escaped my notice, I will 
place b^re my readers that portion of the Aristotelian 
ohronology which relates to this work, from the disputation 
of St. Croix, a learned French author (Examen Critique 
des Historiens d* Alexander le Grand, p. 603, second edi- 
tion). Aristotle, therefore, at the invitation of Philip, 
King of Macedon, undertook the education ol his son, Ales* 
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ander, wben he was tliirti t u years of age, in the gecond 
year of the 109th Oljiupiad, when Phythodotus was Archon 
of Athens. Aristotle returned to Athens in the second year 
of the 111th Olympiad, in the Archonship of Eva^uetua. 
He taught at Athens for thirteen years, iruni whence he 
fled to Chalcis, and there he died, in the third year of the 
114th Olympiad, during the Archoiiohip of Piiilocles. 

There is, indeed, a passage in Pliny, (book x. ch. 64, sect. 
84, on the fecundity of mice,) where he says, ihia ainoug 
other things Aristotle has spoken m his History of Animals 
(vi. 29) of the gravid fat us of the Persian mice; but tho 
Greek exemplar contains no authority from which Pliny 
could have derived the words which he has added : " More 
wonderful than all is the foetus of the mice, which we cannot 
nnfaeaitatmgly receive, though derived from the authority of 
Arigtotie, and the soldiers of Alexander the Great.'* Jn 
this and in two other places he calls those sddien 'whom 
others are in the lisibit of calling the compmions of Alexander 
tiie Ghreat. But there is also a passage in the Meteorics of 
Aristotle (iii. 1), where he mentions as a recent event the 
destruction of the temple o£ Ephesus, by the incendiary 
Herostratus, on the day of Alexander's birtn, in these words : 
^ As it has just now happened in the buniing of the temple 
of Ephesu8«" This book, therefore, appears to have been 
written at the commencement of the lQ6th Olympiad, and 
with it the History of Animals is very closely connected, as 
I have shown in my treatise on the order of the books of 
Physics ; so that we may suppose that they were writ^CiQin 
nearly the same Olympiad, if we re^urd onl^ the series of the 
works; and no interruption occurred with which we are 
unacquainted. On the other hand, in the Meteorics (iii 6), 
he speaks of a lunar rainbow, and says that it is rarely seen, 
and then adds, that it has occurred but twice in more than 
fifty years." If we reckon these fifty years from the birth 
of Aristotle, in the first year of the 90th Olympiad, that 
book will fall in the third or fourth year of the 111th Olym- 
piad ; and from this calculation it would follow that this 
book was also written in Athens, but that the first date is 
to be taken in a wider sense. 

Ifrom all this, we may easily perceive that at this day we 
ate entirely ignorant of the sources of information collected 
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eitTier from aneient or contemporary writers, to Tvhicli ur 
jilult)Sopher hiid access in composiujx and completiiii^ a work 
of such nniltiplied and varied information. Even if we as- 
pume that they were as large as the mind of Aristotle was 
great, acute, and transparent, still, for a work so various 
and extensive, spread over seas, rivers, earth, and heaven, 
even that mind would require some assistance from other 
sources to which it might apply in constructing and huiiding 
up a system of general inrtruction from the materials col- 
lected in different pLieeB about TsrionB animals, and from the 
observations used in describing and arranging them together 
in orders, classes, genera, and species* The followiiu; were the 
sources Aristotle used, according to the nanative ofan uncer- 
tain author quoted by Pliny (viii. 16, 17) — *^ King Alexander 
the Great," he says, " was possessed with the desue of know- 
ing the natures of animals, and therefore delegated the work 
to Aristotle, a man of very great learning. Some thousands 
of men in the whde region of Asia and Greece obeyed his 
commands, all, namely, who obtained their livelihood by 
huntinff, hawking, or fishing, or who had in their care mena- 
^ries, herds, beehires, fishponds, or aviaries ; so that nothing 
in nature might be unknown to him ; and from his examin- 
ation of these, he compiled those fifty celehrated volumes, 
which I have collected into one, together with those animals 
with which he was unacquainted, and I hope that they will be 
consulted by good scholars.'' In all this there is nothing 
contradictory to the mind and liberality of Alexander, or the 
confidence or strength of his empire. But some may prefer 
the story published by jElian, in his various history (iv. 
19), who, I know not on what authority, transfers the^nar- 
rative to Philip, the father of Alexander—" Having sup- 
plied abundance of riches to Aristotle, he was the means of 
many other undertakings, and especiallv of his knowledge of 
living creatures ; and the son of Nicnomachus completed 
his history by the liberal assistance of Philip ; who also 
honoured Plato and Theophrastus." If this be true, it evi- 
dently refers to those seven or eight years in which Aris- 
totle was in Macedonia presiding over the education of 
Alexander, the eon of Philip. 

Thp'^c abimdant supplies for the studies of Aristotle are 
. not at ail incQUfiistent^ either with the liberality of Philipi 
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or hiB love fcr his son and Lis 80h*8 tutor, nor do they sur- 
pass credibility. The gold mines of Philippi supplied the 
munifioence and liberality of Philip. But there are dIfficuU 
ties in the narrative which make us question the credibility 
of the author of this munifioenoe. Eor instance, the 
names nf Plato and Theophrastus are mentioned ; but the 
name of Theophrastus could not be so great and illustrious^ 
even if it were known to the Greeks at all, aa to have at- 
tracted the liberality of Philip, before the death of his master 
Aristotle, whom also he succeeded in the School at Athens. 
I should, therefore^ rather imagine that Julian, who was 
more diligent in the accuracy of his Attic diction than his 
historical fidelity, has committed some error in the name of 
Philip, or in those of Plato and Theophrastus, whom he has 
appended to his narrative. 

The narrative of Athenseus, (ix. 398,) derived from the 
report of an unknown author, is very different ; he calls 
the History of Animals a very expensive work, and then 
adds — " There is a report that Aristotle received 800 talents 
from Alexander, for writin<^ tlie History of Animals" — 
u sum of money w!n>h Periironius, in his Notes on jElian, 
eitiraates at 1,440,000 caroli. To this narrative, or, as 
it may be more justly termed, rumour, is opposed the 
op'nion of lo. Henr. Schulzius, in his History of Medicine 
(T/Hpj*ic, 1738, p. 85s). ""When I consider tin's matter 
arii;ji, It appears to me that the ^vhole stury is very doubt- 
ful, and, for the most part, fabulous. And it can ea><i!y 
he proved, that the whole revenue of Macedon, if Alexander 
had piid it all to Aristotle for several years, would not 
have amounted to this sum. It is impossible, therefore, 
that he could have paid so imwh to Aristotle before the 
conquest of Asia; and after \m expedition had been suc- 
cessfully accomplished, his ailectiou was alienated from 
Aristotle, and, in order to annoy him, he liberally en- 
riched other philosophers, who had done nothing to deserve 
his patronage. Their labours, therefore, are in vain, who 
demand jusiiee of our excellent Aristotle, even in his grave, 
because he did not use such an immeny« »um of money in 
the composition of a more veracious history. 

" I am certainly of opinion that a great deal has been made, 
as usual, of a very little matter, namely, that if AriistollQ 
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derived any assistance in that kingdom, all the materials 
vere provided for him while Philip was alive, and before 
Alexauder's expedition was undertaken, or in the first years 
of the expedition. But afterward?, when .Alexander had 
set out, Aristotle returned to Athenn, and was ene^ao^cd in 
teaching : nor could he have derived any advantage Irom 
the reponrces which Pliny mentions, and the multitude of 
persons who were mstrucied to place themBelves under his 
command, for he was not ouly occupied with other pursuits, 
but would have been in danger of being destroyed by the 
fury of the Athenians, on the plea that he was attempting 
innovations, if he bad even ventured to dissect animals, 
not to say men." 

In a note he adds these observations : — " Aristobulus, no 
imworthy companion of Alexander in his expedition, bears 
testimony, according to Plutarch, that the whole military 
chest did not contain seventy talents of coin. For the pre- 
paration of so arduous an undertaking, however, the same 
person says, that two hundred talents ought to have been 
taken for mutual exchange. I remember also to have read i:i 
I]u8tathiu8*8 commentary on Homer, a very learned disqu> 
sition on the scarcity of money amongst the Macedonians, it 
the time of Alexander's expedition j but I cannot lay jnj 
Lands upon the passage." 

I mut>t confess that I am not influenced by thia anno- 
tation, nor does the whole of this controversy appear t) me 
to have been properly conducted. For the greatest ioubt 
prevails as to the number of talents which Alexander is said 
to have paid to Aristotle, to help him in his task ; and the 
report only rests on the authority of a writer wko lived 
centuries alter the death of Alexander. To refute this 
18 uaelefls labcrar^ hoth because its origm is obsenre, and 
also because a sum of money set down in figures might 
be easily eorrapted by transcribezs. But the testimony^ of 
j&jistobidus wul |ive little or no assistance to the opinion 
of the learned, if we adopt that which is most probable^ 
namely, that Philip, or his son Alexander, gave large sums 
of money to Aristotle, to enable him to pursue his studies 
in Natiural History, while he lived in Macedon, and was 
employed in the education of Alexander. The question 
about the date when Aristotle arranged and published 
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ihe materials and notes he had collected is quite distinct, 
and I do not think that it ean be precisely ascertained at 
ihid present time. The conjecture 1 have nazarded (light 
enough, I must confess) does not say much in fayour of the 
story <i£ abundant treasures supplied by Philip, or Alex- 
ander, to Our philosopher, for the composition of his Na- 
tural History. But these persons form a very poor esti- 
mate of the study and laboup bestowed by Aristotle upon 
the Histoiy of Animals, who imagine that our pldlosopaer 
had only access to such books as now remain, forgetting . 
those of which time has robbed us. 

Most of aU we must regret his Z«7x<b, which appears to 
hare given a more accurate description of animals, and his 
AiwnfiixAf which further contained notices of their internal 
structure, and was illustrated by drawings to which he often 
refers in his Natural History, as well as in his works on the 
parts and the generation of animals. It will scarcely be 
possible to fix with any accuracy on the number of books he 
employed, after the great carelessness of librarians, and the 
many facilities for error in copyists, arising from the method 
of notation by letters. Antigonus Carystius, in his sixty* 
sixth chapter, increases tiie nuinber of volumes given by 
Pliny, for he writes seventy ; and if the titles of the books, 
as tuey are given by Diogenes Laertius and Athenaeus, are 
compared with those published, the number of books re- 
latii^ to Animal History to which he may have had access 
are readily estimated, even should every book of every work 
be reckoned as a separate book, and tfaie list compared with 
the number given by Pliny. 

In the memory or our fathers and gnind£ftthers (for, alas ! 
at the present time few trouble themselves with the works 
of the ancients) there were many who blamed Aristotle for 
these works, both for his manner of treating the subjects and 
his narratives of the lives and habits of imilPftlft; and vexed 
them with que rations and disputations. 

These objeetioiia will be better answered, when we 
come to those passages of the History. Tt may, however, 
be of some general avail to put a stop to these objections, 
whieh were urged against his manner of teaching ; and i 
hope to be able to point out some peculiar sources from 
wMch Aristotle appears to have derived the more di£&cult 
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pnrts of his Histoxj, and those which were obnoxious to 

dispute. 

Amongst other foolisli nnd triflin": questions with which 
Bome G-rammarian, in the Deipnos* )|)insti!» of A tlienaeus, (viii. 
p. 352,) bus ( ndcayoured not only to imj ULrn, but even de- 
stroy our philosopher's credibility, is the t'uilowiug: — I do 
not much admire the dilig^ence of Aristuliu, though others 
praise him so highly. At what time, 1 Bhould like to know, 
or from what Pi'oteus or IS^ereus ascending I'rom the deep, 
to give him information, did he learn wliat the fishes were 
doing there, and in what manner tliey slept and took their 
food ; for he writes things of this kind, which are only * the 
miracles of fools,* as the comic poet says." 

I will not follow the rest of his argument, which relates 
to terrestrial and wuiged animals; for the aquatic, and espe- 
cially the inaruie creatures, seem to offer the greatest oppor- 
tunity for questioning the fidelity of his narrative. In the 
first place, ihvn, we may observe, that of all iiirinkiiid the 
Greeks were amongst the grcatLbl eaters of li^h, at ieacit 
after the heroic and Homeric ages ; for Homer ia never 
found to mention fish at the suppers and festivals of liis 
heroes. So that I should not wonder if the frequent and 
repeated industry and observation of fishermen, following 
their labours both in rivers and seas, to adorn the tables of 
their fellow citizens, supplied ample and varied information 
to learned men who were engaged in the investigation of 
natural objects. By the same means tiieymisht learn 
from hnnten the haunts and dispodtitms ctt wud beasts, 
and those of domesticated animals firom husbandmen* 
The whole life and labour of aueh men was devoted to the 
nsea, advantages, and food of man ; and their observations 
would be particularly directed to those animals which could 
assist in snariDg the labours of mankind, or whose flesh or 
other parts were required for food or medicine. Their par- 
turition and its proper time, the number of their young, the 
manner of bringing them up, their nutriment, the pasturea 
and food of the parents^and the proper time for, hunting them» 
were observed with the greatest accuracy. And if any 
diseases arising from the weath^, their food, or their driuK 
impended over them, and threatened tilkcir production or the 
lj£o of the wild cattle, or if a peculiar or common enemy 
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laid in wait for the nfe of one or all, it could not easily- 
escape their observation: and from these cireumstaucea wo 
may innnifestly derive the origin of those fables and narra- 
tives in which the opinions of ammaia are compared with 
the life and manner of human beings, such as the simple 
minds of hunters, fishers, and rusticR couid comprehend. 
In these books of natural history we iind traces of many 
stories of this kind which it is unnecessary here to point 
out. 

In the aquatic and marine orders of animals there is, be- 
sides these sources of information, the diligent investigation 
instituted by certain writers throughout the seas and rivers 
of Grreece, at a time when every useful fish, and iiiarine aud 
river animals of this class, inullusca, siieii iicih, and worias 
formed part of their food. The time, and manner of their 
coition, parturition, pi\\2;iian('y, aud life, the na-ture of their 
food, placed and manner ui" taking hsh, the times in which 
they were not accessible, the faulla and diseases of aquatic 
animals, were minutely described. The twentieth chapter 
of the eighth book of our History is on this subject, where 
the food and diseases of aquatic animals are described, and 
particular notice is taken of their use as food, beeideB the 
observations on the manners of quadrupedB. 

It is very evident tiiat the me of one nma would hardly 
BulBce for the oboervatioQ of aJl these facts eren in a auigle 
dass of animalB ; but, aB I bare said, tliere were wiitera 
befixre the time of Aristotle who provided for the tastes and 
tables of titoBO fish-eating Giweks a most exquisite apparatus 
from the riTors and seas of Qreece, especially in Sicily, which 
haB been remarkable for its wealth ever Binoe the reigns of 
Ghelo and Hiero, and had Burpassed the rest of Greece not 
only in its knowledge of nature^ but in the art of poetry. 

There is a paBBagein Plato's Qorasm,** (sect. 156, p. 246, 
ed. Heind.) where mention is made of'* Mithacus, the author 
of a work on Sicilian oookeiy, and SarambuSy the publican. 
One furnished the best of food, the other the best of wine.'* 
That the art of chooBing and preparing food for the table 
was treated of in this l^ok we may conclude &om the use 
of the word 64^^^<°b which tiie weeks especially used to 
signify the kinds of fish used for food. A passage from 
thia book on tibe manner of cooking the fish called tenia is 
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quoted by Atbenaeus, wlio makes the title of this book 
^afTUTiJclv, rii. p. 282, and xii. p. 50G. 

We cannot accurately ascertain the age of Mitbaecus. Th© 
most ancient autlior of such a book that we can call to mind 
is Epicharmus, a JSiciiian poet and physician, from whose 
fra^ents, collected by Athenseus, we may certaioly con- 
clude he was acquainted with the nature of aquatic animals. 

To this class we may, in the first place, refer those pas- 
sages which are extracted from the draiiia called the Mar- 
riage of Hebe, or the Muses, and not only teach us the 
nature of fishes, but also the manner of procuring and cook- 
ing them. A learned writer in the " Literary Ephemeris" of 
Jena, 1810, (Nos. 166, 157,) attempted to collect all these 
and reduce them to order. There remain, however, many 
more passages which the conjectures of the most learned 
could hardly amend or explam, froni the corruption of the 
text by librarians and the Ttak^ of Sidliaii names. And 
before the time of Epiduunniis, ATiimlw, an Iambic poet, 
nearly contemporsrj wij& BippoDactofl^ an looianpoet, com* 
pose^ among other poomi, a nmilar work on eooking fish, 
as we learn firom a paasaee extracted by Athenieus, (vii. p. 
282.) After Epicbannns taere was Q^eiprion, a SidHan, who 
was the fint to write a gastrologr, in which he tat^ht his 
disciples from what kind of food tney ou^ht to abstain. He 
is mentioned by deaiehns Solensis, a disdjKle of Aristotle, 
in his work de Fanemiis, in Athensns,** (yiii. p. 837.) 

Olearchtts also mentions Archestratas, the Bidlian, the 
pupU of Terpsion, who, afler having travelled through the 
whole of Greece, wrote a woik in heroic Terse on the nature 
of fishes, those especially which were M for the table, and 
on the manner of eookinfi^ and preparing them. We learn 
that his book was called 'H^ebl^/ce, not only from the testi- 
monjr of Athenffius, but from an imitation by Ennius. For 
Ennuis, who died a.it.c. 584, one hundred and fifby-two 
years afler the death of Aristotle, translated and in part 
imitated the poem of Archestratus, and called his work 
''Carmina Iledypathetica^'* as Apulegius tells us in his 
"Apologia." We have good reason for supposing that 
ArcQcstratus was either contemporary with Aristotle, or a 
little older. For Archestratus mentions Diodorus Aspen* 
dius, the F^thagoxean^ as his eontemporaryy to whom Tint«us» 
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€lie Hstoriaiiy tells hb tiiai the Epistle of Siratoniciu was 
written Athenaraa^" ir, p» 136). Therefore Axehestmtas, 
Diodofua^ AspendiiUy and StratanicoB, an eminent harpist, 
were contemporariea, and bo they were with AiiBtotle and 
Demoathenes ; and this eonjecture ia confirmed by many 
paBBages m AthenffiUB^ where StratomcuB Ib reported to have 
Been tiive with those peraona whom DemoBthenes mentioDa 
in his oratlona. AriBtotle^ therefore, may bave lued thk 
work of AxdiestratUB in that part of his Natural Hiatoiy 
whioh treatB of the nature of SBheB.^ 

The writings of phyBiciaDB who preBcribed food^ 
botb of aick and wel( have handed down simiUur and muoih 
more exteoBiTe obBerratiooB on the animalB and fiBhea which 
were brought to the tablea of the Greeks. Of this kind 
Athenffius nas given many passageB from- Dorio, and !Di« 
phiiua of Si^bnuB. Oribasiua has made a lonjo; extract from 
the work ot Xenocratee, on the aquatic animals used in 
food, which I purpose some day to publish with XenocrateB^ 
if my life shoiud be spared long enough. 

* To the end of this Essay are appended fragments of Archestratiis, 
on the fishes of Sicilj, amountingto 270 lined of heroic verso, together 
with notes, by the author of thelSssay. 
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"AyvoQf Vitex a^us castas, a tree 
like a willow, the branches of 
which the matrons strewed on their 
beds at the Thesmophoria, 2fi6< 

*A6ptaviKai dXtKTopidiQt a small 
kind of domestic fowl, IM^ 

'Aii<TKui}^fj a kind of owL Stryx 
aluco, Struck f 24^ Brown Owl. 
There is also another migratory 
kind mentioned, 249, which does 
not hoot. 

*\ipo^y the Boeotian name of the 
Merops, M. apiaster, 138. 

*Aer6c, or aur^Ci Eagle, hence the 
Latin avis, 9^ fil ; its eggs and 
young, 146 ; two species, the Py- 
gar^us huUi£tus, and the black 
eagle, Aquila anataria or Falco nee- 
vius, ib. ; several species, 201, 2511 ; 
used in augurv, 211 ; eats serpents, 
2M ; food and manners, 251 ; true 
eagles, Falco cbrysaetos, ib. ; the 
eagle kills the heron, 2^ ; it fights 
with the vulture and the swan, ib. ; 
a kind of eagle in Scythia, 252. 

'Ai7^a>v, nightingale, Sylvia luscinia, 
its song, 95^ M ; reproduction, 
108 ; its tongue, 21fi ; changes 
its song and colour, 276. 

* A0€pf vjj, Atherina presbyter, Spratt*s 
Lycia, or A. vera, in modern 
Greek atherno, 159 ; its reproduc- 
tion, 160i 2M. 

'Atyi'OaXo;, Parus, Tit or Titmouse, 



eats worms, 202 ; three species, 
t^. ; lays many eggs, 246 ; an 
enemy to bees, 2M; aTrt^trijc, 

parus major, Straek. hpavoQy 
Parus ater, Stracky or P. caudatus. 
i\dxi<TTOQy Parus cceruleus. 

AlyiOog, Banting, Emberiza, Straek^ 
or hedge sparrow or Parus cceru- 
leus, dislikes the ass, builds in 
hedges, 2^; hostile to the anthus 
and acunthis, 233; its food and 
young, 2ifi. 

AiyoBriXa^i goat sucker, Caprimul- 
gus EuropoDUs, 251L 

'Aiyojcf'^aXoci Stryx otus, Straek, 

AlyvirioQt the Vulture, it is hostile 
to the ^saloD (small hawk), 9^ 
23 ; and fights with the eagle, ib. 

Alyi/TTToc, tgypt, the Egyptians 
hatch eggs in manure, lift; two 
kinds 01 Egyptian mice, one with 
stiff hair (Uierax, or Aulacodus 
Swinderianus), another with long 
hind legs (Jerboa, or Cavia), 11£ ; 
the care of animals among the 
Egyptians, 2iLL ; a large kind of 
oxen in Egypt, 22fi ; asp and ich- 
neumon, 238 ; white and black 
ibis, 242. 

AtywXtot, a night bird of prey, 
Stryx passerina, Shock, or 8, 
flammea. Camus. La choaette, 
litUe owl, 201 ; kills the calaris, 
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232 ; its haWt and mode of life, 
247 ; in p. 139 this bird is called 
airuXioq, 

Atcr^c, a cartilaji^nous fish, one of 
the class selache, Raia aquila, IM. 

AlOiowia, Ethiopia, winded ser- 
pents in Ethiopia, probably Dra- 
co volans, 3 ; JBIthiopian sheep, 

A/0tot^, Ethiopian, teeth, 60; se- 
men, 72^ 

AtOvia, a large waterbird, Lams 
parasiticus, or L. Marinus, Strackf 
or L. argentatus, 2 ; its reproduc- 
tion, 108; food, 201 

AlXovpoQ, cat, Felis cattus, copula- 
tion, lis ; its young, food, and 
mode of Ufe, HI ; kilU birds, m 

AliAOppotg^ or dTroppatc, a kind of 
shell fish, perhaps Murex, 85, 8& 

Ati^, goat, male and female, Ibex or 
wild goat, SpraU*8 LyciUj Caper 
hircus, Strack, 13, 2L 28, 3L 
6fi; the she goats of (Eta, ZO; 
the he goat in Lemnos, ib. ; it is 
mentioned with the chimera or 
domestic goat in 71 ; dreams, 92 ; 
infested with ticks, IM ; dis- 
charges of the female, 163, 164 ; 
gestation, 1B&; food, drink, &c., 
207 ; the wild goat, 22^ ; Syrian 
Caper hircus Mambricus and Ly- 
dan goat, C. Angorensis, ib. ; 
Egyptian, 22fi ; its mode of life, 
235 ; wild goats in Crete, 22S ; ru- 
mination, 278. 

All, a water bird, probably Tantalus 
arquatus, Strackf Scolopax Galli- 
nago, 

AitrdXiov, a small hawk, perhaps 
sparrow-hawk or merlin, Falco 
uEsalon, 253. 

A/ro5Xioc, sec AtyiuXiOf. 

*AKa\ij<pTjf Medusa, and probably 
also some species of Actinia, 2^ 3^ 
fixed and locomotiTe kinds, 87^ 
88 ; small and edible species, 
others large and hard, SS ; a fleshy 
kind, 12^ ; a large kind, its food, 
mouth, and anus, rJ8. 



^ *AKavOl.ag, a kind of shark, Squaliis 
Acanthi as, Struck, 2h&. 
*Aicav0tf , thistle finch or gold finch, 
Fringilla carduelis, or Fringilla 
cannabina, Strackf or F. spinus, 
brown linnet, 202 ; bates the ass, 
liyes on worms, 23^ ; a foe to the 
anthus and segithus, 2M ; its food, 
colour, song, 247. 
*Axav9v\kle, Parus pendulinus, or 
caudatus, Strackf 2U2 ; its nest, 

'Acapi, mite, Derraestw fatidicus, or 
perhaps Bostrichus, Strackf 135. 

'Axptg^ locust, Tetigonia, Strackf 
Acridium, 89^ ^ ; its birth, 123 ; 
reproduction, 132; changes its 

, skin, 216; it is said to contend 
with serpents, 238 : the Spex la- 
certicida corresponds with this 
description, Schneider. 

*A*ct»Xof, the acorn of the evergreen 
oak, used for fattening pigs, 206. 

'AX«icroptf, the domestic nen, Pha- 
sianus gallus, different kinds, 111, 
138; sometimes produces soft 
eggs, 139 ; chickens, 140, 111 ; 
barren eggs, and times of layiti<r, 
ib,'t growth of the chick in the 
egg, ]A2 ; twin eggs, 144 ; the hen 
sometimes takes the form of the 
cock, 215; rolls in the dust, 277. 

'AX««rpvu»v, domestic fowl, male, 
also used of the class, 5. ; his comb, 
3fi ; crop, Ab. ; appendages to in- 
testines, t6. ; crowing, Sfi ; man- 
ner of coition, 102; appearances 
like ova when cut open, 13S ; tes- 
ticles, 143 ; habits in temples, 
241 ; sometimes they assume the 
form and habits or hens, 22h; 
method of castration, 277. 

'AXtaifTo^, sea-eagle, different from 
the osprey, perhaps Aquila albi- 
cilla or Falco halioetus, 203, 251^ 

m 

*A\KvutVt Alcedo, kingfisher, or per- 
haps Turd us arundiuaceus, repro- 
duction, 107, lilS ; two species 
described, 203 ; materials and form 
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of its n^t, 2M± It is doubtfal 
'whether either of the species is 
our kingfisher. Schneider. 

AKoffdxtj, probably a species of 
Zoophyte Alcyonia, 2^ 

'AXw7r^4, fox» Canis vulpes, 6^ 23 ; 
it breeds with the Laconiaa dogs, 
221 ; attacks the heron, 23a ; is 
friendly with the crow, ib^ a 
troglodyte, it. 

'AXwTTjjJ^, Vampire, Vespertilio cani- 
nus, Strack^ Y. dinops or Sciunis 
▼ohins, ft ; reproduction, HZ ; it 
hunts mice, 178. 

'AXw7r»?^, a cartilaginous fish, re- 
production, US ; represents a 
class, \hl ; Egyptian species, 226; 
stratagems, 2Klu 

'AnUtt a kind of tunny, mackerel, 
Scomber, Strack^ 4^ 40^ QTj its 
rapid growth, 160, 199^ 200; lives 
in bays, 211 ; and enters rivers, 
; its teeth and mode of de- 
fence, 2^ 

*AfivyBa\tf, Amygdala communis, 
almond tree, 2QSi \ almonds, 212- 

'Av0tac> ^ migratory sea fish, also 
called dvkuivLaQy Scomber ala 
longa, 159 ; gregarious, 234 ; also 
calfid sacred, 

"Ai'Ooc, yellow bunting, Emberiza 
citrinella, Straeky Motacilla ba- 
rula, 202; feeds in meadows, 
imitates the neighing of the 
horse, 2S3 ; hostile to the acanthis 
and aegithus, ib. ; it lives by the 
side of rivers, 2lLl 

*XvOprivTjy wild bee. Apis terrestris, 
or Vespa crabro, 88 ; the larvae, 
124 ; reproduction, LM ; a diligent 
insect, 2>58 ; makes honey, 260 ; 
its manners and habits, 270. 

"Airtoc, the pear tree, l2fL 

*A7r\v(flagf a dark-coloured sponge, 
IIS. 

'Airofipaic, various reading for 
ai/ioppoiff, Murex, or Watica. 

'AnovQ, swift, Hirundo apus, 4j 
also called Ki'\pcAXo£, 271. 

*Apdxvr}qt spider, 5^ 85^ 135; its 



web, reproduction, 12^ 131j 132 , 
is driven avwiy by its young, 131 ; 
it sucks its prey, 213 ; is eaten by 
the lizard, 232 ; four kinds, 258, 
251L "^uWot Salticus scenicus — 
The smaller kind Dolomedes mi- 
rabilis — the larger Lycosa ruri- 
cola, another Dolomedes fimbria- 
tus. 

"ApKToc, bear, Ursus Arctns, ^ 

27j 29^42; coition, lii2; at this 
time it becomes fierce, IM ; period 
of gestation, imperfect young, 
125 'f mode of drinking, 205 ; hy- 
bernation, 215 ; eats the arum, 
ib.'y the females courageous, 23Q ; 
its habits, 23L 

'ApKTOQf a crustacean, perhaps Can- 
cer spinosissimua, Strackf Scyllaris 
arctus, reproduction, 121 ; its food 
and manner of seizing it, 2Slh^ 

"ApTTtit a bird of prey, falcon, lives 
near the sea, and attacks the gull 
and brcnthns, 232; the piphinx 
and ictinus are friendly to it, 23i; 
its mode of life, attacks the eyes 
of its prey, 247. 

*ApxdpoQy a fidh, see *AxdpvaQ» 

*A<rKa\ai3<6rTjc^ lizard, Lacerta 
Gecko, Stellio veterum, 160 ; it 
lives in holes, 213 ; changes its 
skin, 21fi; its bite poisonous in 
some parts of Italy, 222 ; it eats 
spiders, 232; it can walk in an 
inverted position, 2fl2* 

*A(TjcaAa0of, probably some kind of 
owl, Stryx ulula, 45. 

'AffKaXiairac, Scolopax gallinago, 
snipe, Straeky (Schneider disap- 
proves of this identification), S. 
phfieopus, 2iSL See OKoXonak' 

'AvKapilfQy ascaris, intestinal worm, 
124. 

^AtTKapiQ, the larva of the empis 

(gnat), 125. 
*Aa7rdXa$, mole, Talpa vulgaris, 

lives in holes, 5j its eyes, 13, 

90; there are many in Boeotia, 

none in Lebadia, 225^ 
'Aa-KiQy Coluber aspis, asp, from 
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which a poison is made in Lybia, 
227 ; in Egypt it is attacked by 
the ichneumon, 2^ 

'AffraK^^f lobster, Cancer Gamma- 
rus, and Astacus, IM ; compared 
with the spiny lobster, 77^ 78^ 
79 ; a tmali fresh-water species, 
Astacus fluviatilis, crayfish, 86j 
its reproduction, 106, 121; 
changes its shell, 217. 

'Airra^ict & raisin used for feeding 
cattle, 20^ 

*A(fripUigt ft cartilaginous fish, 109, 
15lL Squalus asterias. 

*A<rr«piac, a hawk, 109, 151, 253. 

'Aarfpiac, Ardea stellaris, bittern, 
2^ 

*A<rri^p^ star-fisb, Uraster mbens, 
118. 

*A(r(p6di\oQf a plant, asphodel, A. 

ramosus, 2G0. 
'ArpaKTvXXiQf a plant of the thistle 

ti'ibe, Carthamus creticus. 
'Array grouse, Tetrao bonasia, 

or T. attagen, 249 ; it lives on 

the ground, 276. 
*ArriXa(ioSj a kind of locust. 

GryUus, 123; reproductiou and 

death, 

*Av\toirlaCt the same as dvBiasy 159. 
*AvVct tlie young tunny, IfiQ. 
^Atpdxfj, plant, a kind of Tetch, 

*A<^poQy fish spawn, IbuL 

*Ajipifi, ancboyy or sardine, Melanu- 
rus juvenculus, 157, its origin, ib.\ 
other kinds, t&. ; in modem Greek 
d^poi^apo. 

*AxciLvr]g IXa^og, a variety of large 
stag with a strong mane, Strack; 
a brocket, or two-year old stag, 
from his single-pointed horns, 
LiddeU and Seott^ 39^ 237. 

"AxappaQy a sea fish, Anarrhicas 
ru^s, 2QQ ; does not bear heat, 
218. 

'Ax^raff, the male grasshopper, 

Cicada Omi, 89. 
'Axpact & kind of wild pear, Pyrns 

communis, 206, 268. 



B 

BiiXaypoc, a fresh- water fish, Cobitis 

barbus, 28. 
BdXapos, Balanus, Cirripede, acorn 

shell. 94, 117, 
BdXavo^, acorn, 221. 
BaXXfpoc, a fresh-water fish, Cy- 

prinus blicca, 156^ 219 ; ftdXtpoc, 

/SaXivoc, ^aplvo^y are various 

readings. 

Ba<rtXit'c« also called trochilus, and 
presbys, lives in holes, 2M ; has a 
bright crest, 202 ; probably Regu- 
lus Cristatus, golden-crested wren, 
or Sylvia troglodytes. 

Baric, & bird that frequents boshes, 
Sylvia rubicola, eats worms, 202 ; 
mentioned with finch and sparrow. 

Bartc, a fish, the prickly roach, 
Luidell and Scott, 149, 152. 

Baroc, ray, Baia batos,not the skate, 
which is perhaps leiobatos, 8, 32 ; 
its manner of coition, 104 ; it does 
not receive its young into itself, 
150, m ; it lives in holes, 211 ; 
its manner of taking its prey, 255. 

Brfrpaxoc, fco^, Rana esculenta and 
R. tmporaria, 3^ 39, 82 ; croaks, 
9fi; the female larger than the 
male, IQH ; coition, 103 ; tadpole, 
154; its united spawn, 155 ; 
spoken of as a class, ISfi; no 
croaking frogs in Cyrene, 225 ; 
marsh frogs are foes to bees, 2iil . 

BdrpaxoQf a cartilaginous fisb, 
Lophius piscatorius and L. barba- 
tus, 8, 37, 38, 10 ; among the se- 
lache, 104 ; oviparous, 148, 150; it 
produces many young, 159. 

BcX<$vi|, fish, Syngnathus acus, iD ; 
its reproduction, 109. 154, IfiQ ; 

fregarious, 224 ; the Halcyon, 
uilds its nest with the bones of 
this fish. 

BoXiracva,cephalopod,£ledone mos- 
chites, Leachy 76i also called 
o^oXtf ; it does not exist in the 
Euripus, 2^ 

Eofi(3vKia^ Apis cementaria, or also 
Hegachile muraria, and Bombus 

x2 
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terrestriSf forms an angnlar cell 
of mody 131. 
Bo^/3vX(oc, larra of silk worm, 124; 

the humble bee, 260, 271. 
BSfif^vK, silkworm. 
"Bovawo^y Antelope bonassns, or 

Bos Urus, Bison, 26. 28; its 

country, form, habits, bunting, 

213. 

BoiTcdc, Anas boscas, or A. Crecca, 

BoorpvxOi, insect, Laropyris noc- 
tiluca, Straekf IM. 

Bof/3aXtc, Antilope Gnou, 58^ 

BoCc, Bos tauruB, Ox, 5, 27, 28, 29, 
30, iL fi2 ; milk, 62 ; dreams, Ql ; 
lowing of the bull, lOOi 112 ; 
coition, 103 ; tormented with lice, 
13.5 ; sexual desires, 161, 162 ; 
discharges and urine of the cow, 
IfiS; reproductive powers of bull, 
168; the castrated animal is taught 
to lead the herd, t&. ; teeth, milk, 
and habits, t3. ; veins in the em- 
bryo, 13Q; mode of drinking, 
205 ; care of the ox, 2Ufi ; red 
cattle of Epirus, 207; diseases, 
219, 222; the ox drinks pure 
water, 224 ; Egyptian oxen, 226 ; 
habits, 236; wild oxen, B. Bu- 
balus, 26 ; one species of ox has 
a bono in its heart, 3B ; oxen in 
Phrygia which can more their 
horns, £11 ; small oxen in Phasis, 
71 ; oxen in Epirus, t*. ; in Tor- 
tona, Z2 ; the cow brings forth at 
a year old, 113 ; Syrian oxen, 
226 ; castration of the young, 
278 ; rumination, tb. 

BnDc, a cartilaginous fish, Raia cor- 
nuta, 104, 152. 

Bpfv&oCf a sea-bird. Anas tadonja, 
hostile to the larus and harpa, 
222 ; makes its nest in hills and 
woody places, 2M. 

Bpvac, a large owl, Stryx bubo, 

201. 

Bpvov, algfc, both fresh- water and 

marine, 155^ 200, 220. 
BpuaaoSf an echini te, Scutella, 102. 



B^pioXoxoc, Corms monedula, 21fi 
Buf4» a gregarious fish, Spams 
boops, 2M ; contracted from 
B^aC, from the sound it makes. 



F 

FaXac, a kind of smooth shell-fish, 
my a pictorum, 82. 

TaXfOf, a cartilaginous fish, Squalus 
galeus and charachias, Siracki or 
Gadus lota, 8, 44, 49, 108, 149, 
151 ; uterus and~ova, 160 ; re- 
ceives its young into itself, ib, ; 
not found in the Pyrrhoeaii 
Euripus, 256. 

faXcbi^r;, 6sh of the shark kind, 37, 
40, 41 ; placed under the selacEe, 
104, 149 ; the males have appen- 
dages, IM ; the uterus, 142 ; ga- 
lei and galeodes, lAL 

TaX}), weasel, martin, polecat, Mas- 
tela Faro, M. Erminea, M. Tul- 
garis, 2Q; the wild kind hunts 
mice, 178 ; hostile to the crow, 
2^ ; it attacks serpents, 233 ; in 
Poroselene, 225 ; it fights with 
serpents, especially with those 
called myotheree, 238; its form 
compared with the ictis, 239 ; eats 
birds' eggs, 232 ; mode of attack- 
ing its prey, 233. 

ripuvoc, crane, Ardea grus, 2^ 4, 64; 
coition, 102; migrations of the 
male bird, 20S; they migrate 
after the quails, ib, ; the fable of 
the stone they are said to carry, 
210 ; gregarious, t^. ; migrations, 
leaders, prudence, 243 ; they fight 
with each other, the number of 
their eggs, 245. 

Tivvost the ofi'spring of a mule with 
a mare or she ass, 11 ; see 'iwoQ. 

TXaviQj a fresh-water fish, Silurus 
glanis, Strack, 9, 38, 40, 219 ; 
conjoined spawn, 1^ : two spe- 
cies, the greater and the smaller, 
the male watches the spawn, ib. ; 
size of the ova, IM ; diseases, 219; 
unfit to eat when in spawn, the 



^■y— 



INDEX. 



309 



female better than the male, 229 ; 
the male watches the young, 
breaks the hook with its teeth, 
25fi. 

rXdvoCf Hycena striata, 2M. 

TXavKOQt a fish of a grey colour, 
Gobius Gozo, Stracky ii ; marine, 
211 ; it lives in holes during the 
summer, 21i ; when good for food, 

V\avKUihiz, birds of the owl kind, 

rXavl, owl, 39» 45j has crooked 
claws, 201'; how it may be taken, 
210; lives in holes, 215 ; hostile 
to the crow and orchilus, 222 : is 
pecked bj smaller birds, used in 
hawking, ib. ; the time for taking 
the owl, 2^2. 

rXwrric, a bird, Rallus crex, Strackf 
Scolopax glottis, see Kity xpo/^og 
and dpTvydfiijTpat its tongue and 
migrations, 21iL 

rvd<pa\oQ, probably some Indian 
bird, its form and food, Ampelis 
garrulus, 246. 

Tvfiffiot d(rol, true eagles, Aquila 
Chrysaetos, 261. 

fiJyypof, conger, Mursna conger, 8, 
37, 38, 40^ 41, 6L its ova and 
fat, 160; it is destroyed by the 
spiny lobster, but destroys the po- 
lypus, 198 ; its food, Iflfi; black 
end white kinds, 211 ; lives in 
holes, 213; it is attacked by the 
murtena, 235 ; compared with the 
sea serpent, 2Mx 

Tpavg, a crustacean, Bromia lanosa, 
217. 

ri*ira«rof,OT wira««roc, Vultur bar- 
batus, see dptiiriXapyoi^ 2hl± 

Tvpivocy tadpole, 154. 

Tv^, vulture. Vultur cinereus, or V. 
fulvus, eggs and nest, 145, 243 ; 
its food, two kinds of vulture, 2QL 

A 

Aa<Tr/XXoc, a fish.scittna umbra, 1^. 
AaavR-ov^, hare, Ltpus timidus, 



find Xj, euniculus, 5, 29, 49. 58, 
64, 21 ; coition, 152 ; snperfeta- 
tion, IQB ; reproduction, 176, IM ; 
, in Ithaca, 225; smaller in Egypt, 
22G; another species near Lake 
Bolba, 4L 

A«X^i;, dolphin, Delphinus delphis. 
L 13,29,37i40,46,47,69,69j 
91i 92, 93, 95 ; its sleep, 93 •, the 
fiah called <pOdpa follows the dol- 
phin, 135 ; reproduction, 104. 
1^ ; it breathes air, IM ; food, 
2QQ ; throws itself on its back to 
take its prey, i6. ; dolphin in the 
PoBtus, 212 ; gentle habits, 22i ; 
its speed, it sometimes throws it- 
self on the shore, 275. 

AUtc^vov^ plant, dittany, 238; ori- 
ganum Dictamraum, Lin. 

AopKaf, Antelope dorcaa, 26* 

ApoKMv^ a sea nsh, Trachinus draco, 
lives near the shore, 211. 

Ap<£ifwv, a species of serpent in fresh 
water, attacks the glanis, 219 ; is 
hostile to the eagle, 2M ; sucks 
the juice of the herb picris, 238. 

ApcTfavic, perhaps the sand martin, 
Hirundo riparia, 4. 

ApoixdStQy migratory fish, perhaps 
some species of tunny, 4^ IM, 

Apt-oKoXairri}c» woodpecker, 2112; 
three kinds, Picus varius, P. viri- 
dis, P. martius, 2i2 ; habits, ib. 



E 

EyKpatrlvoXoCf the parent of the 
Apua, Ulupea encrasicolus, Strackf 
157. 

'EyxfXvc, eel, Mur»na anguilla, 8^ 
87, 40, 41, 6L 66, 93j is neither 
male nor female, 99 ; the so-called 
male and female are different spe- 
cies, 92; migrates to the sea to 
spawn, 156 ; its origin, 158; de- 
scription and habits, 200, 2Q1 ; 
those called female are better for 
food, 229* 

'EXacac dvOoCi the flower of the 
olive, 127, 133, 216, 2A2. 
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'£Xa^0C, stag, Cervus Elaphus, 6^ 
26, 27, 28 ; those called Achninre, 
39, 237 ; blood, 58, GIj horns, 
60^ 236, 237; the female, lOU; 
coition, 103, 174 ; voice, 112 ; 
habita, 236^ 237 ; the castrated 
animal, 22S; rumination, t^. 
'EXIrt, Emberiza arundinacea, or 
Turdus arundinaceus, Strack, or 
E. achosnilus, 246. 
EXtytvoc, a migratory fish, 234. 
'EXiSutvfiy Eledone cirhosa, Leach, 
(Owen, in CyclopBedia of Ana- 
tomy), 13^ 
'EXftoC} dormouse, Myoxoa Amelia- 
narius; or perhaps squirrel, 
Sciurus Tulgaris, liyes in holes in 
trees, 216. 
'EXftot, a kind of hawk, 253; pro» 

bably an incorrect reading. 
*EX<Ac, an owl, Stryx Aluco, Straek, 

see *AH<rKo^j/f 2Q1m 
*E\i<paQ, Elepbas Indicus, 5, 14. 24, 
26, 28, 29, 13, 40,43,46, 61, Z2 ; 
voice, 2fi ; reproduction, 103, 115, 
161, 173; food, 202 ; life^and^ 
eases, 222, 224j strength, 234; 
captnre, ib, ; habita, docility, 274. 
'EXXoi//, a fish with four simple 
branchia, sword fish or sturgeon, 
Liddcll and Scott, Centriscus bcoIo- 
paz, Struck, Acoipenser stellatus, 
37; ikoy^y ifi. 
*'EX;iivc» worms, especially intestinal 
worms, taenia and lumbricus, some 
exist in sponges, 112 ; origin, 123; 
three kinds, flat worms, round 
worms, ascarides, 124; worms in 
snoWf Podura niyalie, 126 ; some 
insect larvae are described as 
worms, 125 ; small worma in eels, 
158; worms in dogs, Taenia sey- 
rata, 238. 
*Eu7r<V, gnat, larger than Kbivui^, 
Tabanus, or Phryganea, Slrack, 

3,9, m 

*Bfiity Testudo coriaoea, fresh- 
water tortoise, Emys lutraria, 3S ; 
reproduction, 136; habits, 194. 
216. 



'EpTiXiQ or lr«Xic, probably sea 
bream, Sparus, Straek, Sparua 

Rayi, m. 

'EtVTtpa y^Cj the decomposing mat- 
ter in which eels haye their orio:;n- 

^158. 

'Ei/rofMt, insects, as a class, 3, 10, 
73, 123. 

EvvSpic, otter, Lntra yulgaris, 2_j 

iU food, 205* 
'EjriXoff or ifiroXatQ, Sylyia curruca^ 

Siraekf or perhaps hedge sparrow, 

202. 

'E'jTo^', hoopoe, Upupa Epops, 1 ; 
its nest, IM ; lives in woods and 
mountains, 2M ; changes its co- 
lour, 246, 226. 

*Ep(piv9oc, a plant, leguminous 
seeds, Ervura sativum, ^1. 

'EpiOaKti, l>ee bread, 2fiL 

*Epi9paK0Qf Sylvia eritbracus, or 
S. Phoenicurus, Struck, Bedstart, 
202 ; in its summer plumage 
called Phoenicurus, 276. 

'Epxvfot', wild fig tree, IM* 

EpnvXXoQ, Thymus serpyllum^ 
vnld thyme, 261. 

*Epv9pXvoQ^ a red kind of mullet, 
Perca marina, Sparus Erythrymus, 
Struck, Perca scriba, all have ro«s^ 
there are no males, 09, 153, 211 

' Epwdibg, heron, Ardea major, 203; 
a foe to the woodpecker, 212 ; 
three kinds, q viWog, the black, 
Ardea ciuerea, d XtvnoQ, the 
white, A. egretta, d dffrijptac, A. 
stellaris, 233, 24Ii a friend of 
the crow, 222- 

E^Xrti, maggots in flesh. 

'Eftifiipov, ephemera, insect, 10, 
126. 

*E;^f vjjif, probably Goby or Blenny, 
Forbes in Sprutt*» Lyda, not the 
Remora. which was unknown to 
the ancients. Echeneis remora, 
Struck, as. 

''Ex«^>'«» yiper, Coluber yivipara, C. 
yerus, 10 ; hides under stones, 213. 

*Ex^vop.r}Tpa, Echinus Esculentus, 
Forbes in SpratVs Lycia, Sfi* 



'Extvoc, sea nrchin, Ediinus lividus; 
another species, ivith hard npines, 
18 Cidaris hystrix, &ho a loDg 
species, Amphidetus Mediterra- 
neus, Forbes^ lOj Uj eatable 
kinds, 8il ; small species, E. saxati- 
lis ; white species at Torone, E. 
decadactylus, t^, 87, 24; at what 
season they are full of ova, 110. 

*f^'XjivoQf hedgehog, Erinaceus Eu- 
ropseas, lOj 46^ 6it fil ; coition, 
102 ; changes the entrance of its 
hole when the wind changes, 239. 

*Ey«c, a serpent, Coluber vivipara, 
Vipera Reedii, viviparous, 4fl ; re- 
production, 137; how captured, 
2Qi; changes its skin, 
becomes more poisonous by eating 
scorpions, 227. 

'Ei/ziyr^c, a small fish, Atherina 
Hepsetus, Strapk^ 15fi. 



Z 

Zvyatva, a shark, Squalus Zygacna, 

Struck^ iiL 
Zvyvic, a lizard, see x^^^'C) 223. 
Zuihaptay several small animals, 
L Tinea pellionella. 
2. T. sarcitella. 
^ Psorus pulsatorius. 
4. T. graminella. 
Zt5ov, several unnained animals. 
L A small crustacean in shell 

fish, perhaps Pinnotheres, 
2. marine creatures like small 
pieces of wood, Vere till u m , 89. 
8. marine creatures like shields, 

Alcyonium, 89^ 
4. marine creatures like 
at^oiov dvipo^f Pennatula, 
89, 

^ winged creatures produced 
from maggots in pulse, 
Bnichns, 



H 

*H/i«ovACi mnle, ofi^ring of horse 
and wild ass, the female larger 
and more long livedo 99^ 170 ; the 



so-called mules of Syria, Equus 

hemionus, 11^ 172, 177. 
"Hjrarog, a fish so called from its 

colour, Th cutis hepatus, Strtfc^:^ 

Stromatos fiatola, ii. 
'HxtoXof, moth, Tinea mellonella, 

225. 

'HpaxXfortKbg Kapicivog, Heracleo- 
tic crab, has a long tail, 77« 81. 



e 

©aXXof, a shoot of a plant, especially 
the olive, 20 S. 

Qripia, animals larger than flies in 
fire, 126; animals which destroy 
honey-corabs, 22fi ; an animal like 
a moth, td. 

0ic> black shore weed, fucus, 211 

Qpavviq, a small bird like a gold- 
finch, Fringilla Garduelis, or F. 
Cannabina, 202. 

Bphaa^ a fish with prickly scales, 
2a5. 

0pt^, timber worm, 
^vfiovf thyme. Thymus vulgaris, 
2fifi. 

evi'vig^ the female tunny, 108, LQ9 ; 
aged, l&il ; food, 2fiD ; migration, 
; gregarious, 234. 

Bvvvog^ tunny fish. Scomber Thyn- 
nus, 4^ 2S; sleeps, SS; swims in 
shoals, lilB ; male and female, ib.; 
reproduction, 109, 136 ; life, 149; 
they appear to be a year older 
than the pelamys, IfiU ; food, 199; 
migrates after the scombri, 2SlQ ; 
when best for food, 21 1 ; migra- 
tions, 212; how concealed, 214 ; 
delights in warmth, 21S. ; old fish 
unfit for salting, their weight, 22&^ 

©wc, jackal or ounce, Felis onza, or 
perhaps Canis aureus, Stracky 42; 
habits, 112 ; hates the lion, 2M ; 
carnivorous, ib.\ several kinds, 
272. 

I 

'I^ff, Tantalus Ibis, Stracky two 
species, white, Tantalus sacer, and 
black, T. falcincllus, m 
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'lipa^y hawk, 9, 89, 4fi ; incubation, 
146 ; like the cuckoo, 146, 147 ; 
the young good to eat, Ml ; a 
kind which builds in rocks, ib. ; 
three species, 201 ; enumeration 
of species, 253; the Egyptian 
hawk, 22^ ; its nest, 243 ; does 
not eat the heart of birds, ib. 

'lipoQ or Upof, a kind of serpent, 22&. 

'Iktivos, kite, Falco milvius, 39^ 
40 ; incubation, 146 ; food, 201 ; 
drink, 2U3 ; migration, 215 ; a 
foe to the raven, 232. 

*l*ng, weasel or ferret, Mustelafaro, 
23; habits, 22S. 

a kind of thrush, gregarious, 
Tardus iliaceus, Sirack, 21S; this 
identification is very doubtful, 
Schneider, 

*lK6{5opog, a kind of thrush, Turdus 
visciTorus, Sirackj 24S» 

'Udff, niiseltoe, 21iL 

*'lvvog, hinnus, the offspring of a 
horse and she ass, lfi3. 

'lovXic, a red fish, Labrus lulis, 
Strae/tt 234. 

•louXof, lulus, scolopendra, centi- 
pede, 23< 

liTTrupdiov^ giraffe, Giraffa cameleo- 
pardalis, 25. 

lir7ri\a(poQ, perhaps the Nllghau, 

An t\ lope picta, 28« 
'lirvtvQj a crustacean, Ocyopode 
cursor, 72* 

IjrTrofMvpfij]^^ a large kind of ant, 

Formica Herculanea, 225. 
'IsTTTOf, horse, Equus Caballus, 13, 
26,27,29,39^62,66^69,20; 
dreams, 92i neighing, 112 ; re- 
production, age, life, 113, 161. 
]Mi food and drink, 205* 202; 
small horses in the country of the 
Pygmies, 202 ; diseases, 219^ 222, 

■ 223 ; story of a Scythian horse, 
274. 

"I IT woe ^ fTordfttoQ, river horse, 
Hippopotamus amphibius, 32, 
IM; in Egypt, 32. 

"IffTTowpoc, fish. Coryphaena hippu- 
ru8, 109 ; hides in holes, 213. 



'Iria, willow, 155. 

'lHyKi wryneck, Jynx torquilla, 35. 

'IxvivfitoVf Ichneumon, Viverra 

Ichneumon, 177; attacks the asp 

in Egypt, 238. 
'lyytvfUDv, Ichneumon ^insect) 

ophes, hunts spiders, 124. 232. 



K 

KaXafioc, reed, Acorns calamus, and 
perhaps also some of the larger 
grasses, 122, IM ; its flower, ITi ; 
used to support vine, 133, 155, 
21^ ; flourishes in rainy weather, 
212. 

Kd^aptQ or KoXapif, a bird preyed 
on by the little owl. MotacilU 
alba L., Schneider, 232. Fhngilla 
petronia. 

KnXt^pec, Tringa, Sandpiper, Sco- 
lopax calidris, 21)3. 

KaXXtfuvvuo;, fish, Uranoscopus, 
Strackf U. Scaber, 4Q ; lives near 
the shore. 

KaXXt/vrpov, a shrub from the 
flowers of which the bees are said 
to procure their young, 127 ; per- 
haps Cerinthe, L., ^^rooAr, honey- 
suckle. 

Ka/ii;Xoc. Camel, Camelus Bactria- 
nua and C. Dromedarius, 25, 27, 
29, 30j TOj reproduction, 103. 
114. 161t 173 ; endurance of 

thirst, 2112 ; life, ib.] diseases, 222; 
purity, 224 ; castration of females, 
223. 

KdfAiTfty caterpillar, 124. 
KavOapict several kinds of beetles, 
88; a kind of fly, IM; origin, 

mL 

KdvOapog^ beetle, Scarabaeus pilnla- 

rius, Schneider, Cantharis lytta, 9 ; 

origin, 125 ; changes its skin, 216. 
KdvOapogy a sea-flsb, lives near the 

shore, Sparus Cantharus, 211. 
Ka^/)ot, boar, 29 ; coition, age, 112, 

114 ; castration, 277. 
Kdvpog, a fish said to make a 

grunting noise. Cottua cata- 
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pbractus, or Squalas oentrma, 37 ; 

m theAchelous, 9h^ 
KapafiotiS^f erustaceans, 79^ 85, 
228. 

dpa^oQy insect, stag-beetle, Ce- 
rambyx, Strack^ 89j 12/>. 
Kapa/^of, Palinurua Tulgaris, Spiny 
lobster, 7^ L lOj aa a class, 73^ 
77; male and female, 78^ de- 
scribed, 79, 80, 84^ aa; sleep. 
97 ; reproauction, 12Q ; where 

5 reduced, 121 ; cbange their shell, 
i.'i kills other fish, is killed by 
the polypus, 198; habitation, 
pursuit, I2S ; bides itself and 
changes its shell, 217. 
'Kapihov irivvo^vXaK, a small 
crustacean, Pinnotheres veterum, 
Heirs Crustaceans, 117. 
Kaptg, shrimp or prawn, Crangon, 
Palaemon, 77 ; different kinds, ib.\ 
reproduction, 106. 121; changes 
its colour in winter, 22Sa 
"KapKiviov^ hermit crab, Pag;urus 
Bemhardi, L., Bell, and probably 
other species, 8^ ; in Strombi and 
Neritae, ib., 118 ; aho a species in 
FinuK distingmshed from cape- 

KapKivoQj crab, of yarious. species. 
Cancer, Carciniis, &c., 4, 10. 73. 
77 ; several species, 77 ; liuviatile, 
Telphura fiuviatilis, ib. ; number 
of leet, ib. ; short-tailed ib. ; de- 
scription. 80^ 81j 85; reproduc- 
tion, IDS ; white crabs in various 
shells, 117 ; change of shell, 121 ; 
rock crabs, 12S ; black crabs, hard 
shelled crabs, 217. 
Kdcrutp, beaver, Castor Fiber, 20^ 
KavXioVf some kind of sea-weed, 
200. 

KarappijcrijCt diver, Pelecanas has- 
sanus, L., Schneider, 45; mode 
of taking its prey, 244. 

Kcyxpkf Falco tinnunculus, SchMu- 
der, i5 ; lays many ej^^s, IIB ; red 
eggs, 13S ; mode of drinking, 2QiL 

KcX«oc, large green wooilpecker, 
Picus viridis. 202, 232^ 2^ 



Ki<pooc, petrel, Procellaria pelagica, 

203. 2iiL 
KipOtoe, creeper, Certbia familiaris, 

2i7. 

Ktpvic. Popiilus tremula, oaier, 205. 
Kurrpaioi, mullets as a class, 109, 
159. 

K«rrph»Ci mullet. MugiL In the 
lake Silpha, 37^ 44^ 92 ; it sleeps, 
98; capture, 87j birth, 108; 
enumeration of species, 109, 153. 
157 ; enters rivers to spawn, 156. 
159; food, 199^ 228j habits, 
200 ; near the shore, 211 ; asso- 
ciates with the labrax, 235 ; the 
swiftest of fishes, 25fi; in season 
in the autumn, 

K«0a\oc, grey mullet. Spratfs 
Lycia, Mugil cephalus, 109. 153; 
reproduction, IM ; food, 12^ ; in- 
jured by cold, 21S, 

Ki}/3oc, monkey, Simia mora or 
diopa, Stracky 2!L 8. Cyuologus. 

KrjnlQy KvpiSf or <et^p'tc> & sea-tisb, 

m 

K^pvXoc, a sea-bird, mentioned with 
the Halcyon, 201, Tringa varia* 
bills. 

Kfipv^, whelk, Buccinura, its mecon, 
80, 8L 62, 85j[ appears in the 
early spring, 110; nidulary cap- 
sules, 115. 116; the small whelk, 
118; hides itself, 213. 

K^roc, whale, as a class, 10, 39 ; 
whales, 6S; other whales, 152. 

Kijrw^ii, Getacea. 7, 13, 104^ 196; 
turn on their back to seize their 
prey, 200. 

drone, 260. 

KtyxXoC) probably Tringa Cinclus, 
Linn. Dunlin, 214. Cinclus 
aquaticus. 

KiBapoQ, a kind of turbot, Trigla 
lyra, 44. 

Kivvanuifiov^ a spice, cinnamon, 245. 
Kivvcifiuifiov bppiovt cinnamon bird, 

245 ; Herodotus, Book 3^ c. ILL 
KipKOfi perhaps Falco nisus, Liddell 

and SgoU, 232, 253^ Falco pygar- 

gus. 
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"Ki<r<r6c, Ivy. ITcdera Helix, 130* 

JUirra or Kiatrai Jay» Corrus glanda- 
riua, captured by the -3Egolius and 
Eletie, 2M *, changes its note, 2lt ; 
its nest, ib, 

"Kix^tlf Thrufib, Tardus labrus and 
T. merula, nest, 138; hides, 21^ ; 
changes its colour in winter, 276 ; 
three kinds, 2ijL 

KtX^V» & sea-fish, 37; near the land, 
211 ; in pairs, 213; changes its 
colour, '22k. 

KX^pof, also called irvpavarnQ^ an 
insect injurious to beehives, Ga- 
leria cercUa and G. meUonelia, 
226, 26e, 

KvUily sea-nettle, probably an acti- 
nia, 118^ 2M. 

KwTToXdyoc, a species of wood- 
pecker, Picus variusi or minor, 
202. 

Kvti// or ffffviip, an insect, Formica 
flaTa, Strack, finds honey by the 
sense of smell, ; eaten by the 
woodpecker, 93, 202, 242. 

"KSyxit a bivalve shell, Mya picto- 
rum, 82; several species, ib.; a 
kind of crustacean is found in 
them, 85j origin, 117^ 118 ; 
large smooth shell in rivers, 21^ 

Koy«u\cov, a small bivalve shell, 
198, 199. 

KoTrof onf^rrof, a fresh-water fish. 
Trout, Salnio Fario, Strack, 92, 

KoKicaXtoi/, Helix, land suail, &L 

lL6KKvly cnckoo, Gnculus Canorus, 
93, 138 ; habits, form, and eggs, 
14fi ; eatable, 117 ; lays in the 
nests of other birds, 212 ; changes 
its note when about to migrate, 
22fi. 

KoXed;, also iXe6c, and KtKtoi, 

woodpecker, 233. 
KoX/ac, a kind of tunny, Scomber 

colias, in the Propontis, 21i ; 

when taken, 212; gregarious, 221. 
KoXidc, Corvus monedula or Picus 

viridis, M', in p. 212 coloeus 

should probably be colius. 
"KoWv^iiiiVf Ampelis garrula, L. 



Schneider, Lanius garrula or ez- 

cubitor, 218. 
KoXoi^c, Pelecanus graculus, four 

species, 2 IS. 
KoXoict/i'Tiy, cucumber, Cucunjis 

Sativns, 124^ 20^ 
KoXvft^ii:, a sea-bird, diver, Colym- 

bis, 3, 203. 
K6viQ, knits, 134. 
Kovi}^a, plant, Inula Conyza, or 1. 

pulicaria, flea bane, 9^ 
KopaKiac, probably the Cornish 

Chough Pyrrocorax Graculus, 248. 
Kopacivoc. sturgeon, Accipenser 

huso, Strack, Sparus Chromis, 

109, 159. 160.213. 218,228, 2M. 
lS.opaKOiiSufV ykvoQt the crow tribe, 

Kopal, raven and rook, Corvus 
Coraz and frugilegus, 40^ 45^ fil ; 
eggs, incubation, young, 146 ; 
Egyptian raven, 22j5; hostile to 
the hawk, 232 ; pecks the ass and 
bull, Ull ; friend of the fox, 2^ ; 
frequent in towns, 21S ; nest and 
habits, 250. 

Kdpa(, a water-bird, Pelecanus 
Carbo, Stracky 2113. 

KopdvXi7 or (Trop^vXi}, the young 
tunny fish, IM^ 

Kop^t;Xoc, water-newt, Triton aqua- 
ticuB, 3j 9. 197. Siren Proteus. 

Koptf, ciraex, bug, C. lectularius, 121. 

Kopt;daX6ct lark, Alauda arvensis 
oris lata, 277. 

Kopv^^c, lark, Alauda cristata, A. 
arborea, A. arvensis, (though 
Schneiderthinksthis identification 
doubtful), its nest, 146^ 249 ; 
hybernatcs, 215; hostile to the 
poBcilis, 232 ; is said to eat the 
eggs of the eagle, 233 ; friendly 
to the 8cboDnilu.% ; perches on 
the ground, 242. 21^ ; two kinds, 
21S. 

Kopoii/};, Corvus corone, 1£ ; feeds 
its young after they are Hedged, 
146 ; incubation, 147 ; lives near 
the sea, 203 ; Egyptian, 225; foe 
to the owl, presbys, and typanus, 
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232; friend of the heron, 234; 
always to be seen, 248. 

K<5rtv()c, the wild olive tree, Elcag- 
Dus angusti folia, used as food for 
sheep (accidentally otuitted ia the 
translation), 2Q&^ 

KdrroQf see Koiroc, Cottus Gobio« 
92. 

KJrrv^oc, blackbird, Tnrdas me- 
rula, Strackf but apparently not 
always, Turdus merula, and T. 
sazatilis, hybernate, 21^ ; changes 
its coloar, 228 ; nest, 245 ; two 
kinds, black and white, 242 ; 
changes its plumage and Toice in 
the winter, 276. 
Korri'^C) & sea-bird, 110, 2IL 
K6rrv(pogi a fish, 223. Labrus 
Merula. 

Kox^uic, snail, Helix, several 
kinds. 73i ai ; land-snails, 82; 
when full of ova, HQ; die when 
the shell is taken off, IM ; form 
an operculum when they hyber- 
nate, 213 ; eaten by swine and 
partridges, 255. 

Ko^Xo^, Fresh -water univalve shells, 
Limnaea, Planorbis, 81,83, 84^8^ 

Kpayywv, prawn, Can ce^aigi talis 
(Squilla mantis), Strack^ Penseus 
sulcatus, 22* 

"Kpdfifiiif cabbage or colewort, 
Brassica, 124, 12fL 

Kpofi/Sic, caterpillars of the cabbage 
butterfly, Papilio Danais Bra&sicae, 

KpdcTig^ green fodder for horses, 

207. 

Kpk^, Trigna pugnax, hostile to the 
celeus, 233 ; its habits, 247. 

KpiOij, barley, 206. 

Kptbsy Ovis aries, ram, breeding 
season, 114^ 161^ 193. 

KpoKdSftXocy the Land crocodile, 
Lacerta stellio, Monitor terrestris, 
25," 2i ; both kinds mentioned, 43^ 
46; reproduction, 137; brought 
up in Egypt, 231; Herodotus, 
Book 4^ c. 

KpoKddfiXoet the Egyptian croco- 



dile. Crocodilus Niloticus, 3^ 
14; in Egypt, 33, 59^ reproduc- 
tion, HZ; hybernates, 72. 

KpSTuv, Ricinus. tick, or dog-louse, 
Hippobosca ovioa, 13^; Acarus 
ricinus, 12^ 

Kr«ic, Pecten, 82, 84. A large kind, 
which has one valve flat, Pecten 
maxiraus, 84, 94, 95 ; origin, 112 
small cru&taceans in them, ib, 
hybernate, 213 ; red pectens, 220 
leap, 25^ 

Kt/fl/ttot, beans, Vicia faba, 72, 2Qfi. 

Kvavoc, Turdus Cyaneus, blue 
thrush, 248. 

Kwyvpa/AOff or KvxpofioQf Corn- 
crake, Kallus Crex, Strack^ pro- 
bably a species of ortolan, Liidell 
and ScotU Leads the flight of the 
quails, 210. 

KvKvog, swan, Cycnus olor, 4^4^;^ 
food, 203; gregarious, 211 ; 
fights with the eagle, 233 ; habits, 
214; when dying they go towards 
the sea, ib, 

KvXXapoc or <Tiet)X\apoc, hermit 
crab, Pagurus, 85. 

Kvfiivdi^^ the Ionic name of the 
XflXrtc, Stryx Nisoria, 244, 251. 

Kyvaicoj'^i?, perhaps the dog -ruse, 
worms in it, L20. Rosa cunina. 

KvvoKc'^aXoc, dog-headed ape, 
Simla Cynocephalus, 32, S. Porca- 
ria. 

Kvpoppa'iffTijij dog-ticks, Eicinus 

canis, 13^ 
Kvvptvo^t carp, Cyprinus Carpio, 

38 ; inhabits rivers, m ; produc- 

• tion and growth of young, 155, 
15fi ; star-struck, 219. 

Kvriiroc, a shrub, Cytisus, Medicago 
arborea, 21* 

Xviprjy a kind of shrimp or prawn, 
77. Palaemon Squilla or Crangon 
vulgaris, also Pagurus. 

Kv^f XXoc, a kind of swallow, mar- 
tin ? Hiiundo urbica, makes its 
nest of mud in rocks and caverns, 
2^ 

Kvteiv, dog, Canis familiaris, 6, 



1 Accidentally omitted In a list of birds in the transUaoo. 
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26, 27, 29, 30^ 31, 32, 42, 58i 
large dog of Epirus, Zi ; dreams, 
92 ; reproduction, barking, &c., 
103, 107, 112. 113. 114. 161j 
Laconian dogs, their habits, 
166. Ifil ; when dogs eat grass, 
204, 238; diseases, 222 ; Egyp- 
tian dogs, 22&i Cyrenian do^, 
half-bred, with wolves, Lacouian 
with foxes, Indian with tigers, 
227; the Molossian shepherd dog, 
2M ; iutbstiuai worms in does, 

m. _ 

Kvtaiv, a cartilaginous fish, Squalus 
carcharias, Straekj S. galeus, 104, 
161. 

Kw/3tof , gudgeon, Gobio, AA ; ova, 
153, IM ; poor ones cast on shore, 
157 ; food, 200; live near liie 
knd, 211 ; fatten in rivers, 2IE ; 
gregarious, ISl ; in winter does 
not leave the Pyrrhic Euripus, 2^ 

KwXwriyc, an animal inhabiting the 
stables of the ass, a lizard accord- 
ing to some, Scaliger thinks a 
beetle, 232, Mus minutus. 

Kwvoi^, a species of gnat, smaller 
than the empis, Conops calci- 
trans, Straek^ Culex pipiens or 
C. calci trans, 89j 94_j springs 
from a worm in vinegar, Mosiiius 
cellaiius, 126. 



A 

AafipaKf perhaps Perca Labrax, 

Basse, 8^ a2 ; sleeps, ; repro- 
duction, im 109^ 153, ]M ; food, 
199, 20iQynas a stone in its bead, 
21S ; unfit to eat when in spawn, 
22&; at times associated with 
cestreus, 211. 

Aayub^t hare, Lepus timid us, the 
Egyptian, 225. 

AatO^Ci name of a bird living 
in rocks and mountains, perhaps 
it should be Xafoc, 234. 

Aaioc, a species of thrush, Turdus 
torquatus, 234^ 212. 



Aafiia, a specics of shark, Squalus 
centrina, or carachias, 104. 255. 

Aafiirvpi^ or irwyoXa/iTrtv, glow- 
worm, Lampyns uotiluca, see 
nuyoKafinig. 

AupoQt or cormorant, Laras 

canus and marinus, Sterna, 
colour, 2M; a white kind, t^.; 
hostile to the brenthua and barpa, 
2S2. 

Adral, beaver, Castor fiber, 3, 205. 
Adxava^ potherbs, 217. ~~ 
AtioiiaToQ, skate, Kaia Batis, 40, 
IM. 

Acirac, limpet. Patella, 82, 84, 85, 

8G, IVL 

A<7r(^(i>roi, scaly fishe^ see wXtaroi. 

AtVKtputdiOif white heron, Platalea 
leucerodia, 2U^ 

AfVKTit probably the unopened 
flower-bud of the grape, or Pop ul us 
alba, 12L 

AtvKCQ, Ardea argentata, 223* 

Aiatv, Lion, Felis Leo, 6, 24, 25, 
26, 28 ; lioness, 29, 30, 32, 42^ 
59. 61. 69 ; reproduction, 102, 
161, 176 ; existing in one distnct 
of Europe, 226 ; Syrian Lions, 
176 ; mane and teeth, ib. ; food, 
2M ; habits, 271, 222; two kinds 
described, 272. 

AtfiavioTig, Rosmarinus officinalis, 
liosemary, l^'i, 

Ai^voQy a bird, enemy of the wood- 
pecker, 22lL 

AiyviQ, Lygians who are said to 
have seven ribs, 16. 

AifivoaTpiOf oysters, Ostrea edulis, 
82, 117 ; small crusUiceans in 
them, t^. 

ASkoXoq, a speclefl of heron, Cloonia 

dubia, 4^2. 
Ac^ovpUf animals with hairy tails, 

horse, ass, &c., U, 16, 19, ML 
AiiyK, Lynx, Felis Lynx, 28i 29, 

11)2. 

AvKioQf a kind of Jackdaw or 
chough, Corvua montduia, C. 
^yrrocorax, 24 rf. 

AvKoc, wolf, Canis lupus, 6^ 29^ 
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reproduction, 103, 161^ 111 ; eats 
graes and e&it^2M ; Egyptian, 
22& i attacks the ass, bull, and fox, 
232 ; near the lake Maeotis, 254. ; 

Av«of, a kind of spider, Aranea ta- ■ 
rantula, Strack, 250^ 

Aifpaj a fiah, Trigla Lyra, Oh. 



M 

Mata, a crustacean, Maia Squinado, 
77, 81, 217. 

MaivtQ, sprat or sardine, Sparus 
moena, fiaividia, 157^ 158. 159 ; 
when the males are called tragi, 
228 ; gregarious, 2M- 
MaXajcca, the class of cephalopod 
moUusks, one species which occu- 
pies a shell is probably Camarina 
mediterranea, SpratVs Lycia^ 8j 
10. 19, 73,87; reproduction, 105^ 
110, 121, IM ; why they imbibe 
water, ISfi; carnivorous, 198, 
1S3; best for food when they 
have ova, 228. 

. "i/laKaKOKpavh^Qy perhaps Loxia 
pyrrhula, Schneider y 
MaXaKoarpaKa^ crustaceans, 10, 73, 
27 ; reproduction, 106^ 12Q ; im- 
bibe water, IM; omnivorous, 198i 
best for food when they have ova, 
22S. 

Maptvoc, a sea-fish, 159. 213* 

'MapTix6pa, a fabulous animal, 3(L 

MfXayjcopv^oc, probably blackcap, 
Parus ater, or Muscicarpa atrica- 
pilla, 2112; food, eggs, nest and 
tongue, 24fi ; in Uie autumn called 
Sycalis, 216. 

M<Xavaicroc« called also lagopho- 
nos, an eagle, Aqnila melanaetus, 
Falco fulvus, 251. 

McXavovpo^, a sea-fish, Sparufl me- 
lanurus, 199. 

McXfoypic, Guinea fowl, Meleagris 
Numidica, \2SL 

MeXtX(i»ro£, plant, Melilotns offici- 
nalis, 2Mm 

MAirra, bee, Apismellifica, Zx^T^ 
8, 9j 64j 88, 89^ 93, 95i they 



sleep, 98 ; larva are called njrm- 
phfie, 124 ; reproduction, 127 ; 
drones, chiefs, also called mothers 
and kings, 28 ; three kinds of bets, 
t*. ; life, IM ; white bees in 
plants, and other kinds, t^. ; food, 
208; hybernate, 213; change 
their skins, 216 ; diseases, 225; 
industry, 2^ ; habits, 2filL 
Mefi^pdg, an inferior kind of an- 
chovy, Clupea sardina, IbB. 
M/poi//, bee* eater, Merops Apiaster, 
L. or Congener, L. 138, 245^ 2fi3- 
Mf}^(r^, a plant, medick grass, 

Medicago sativa, 7L 207i 2QiL 
Mi^coiv, a gregarious fish, 234. 
MriKotVf plant, poppy, 2fik. 
}A.tj\o\6v9riy cockchafer, Melolon- 

tbns aurata, 9, 88, 89, 12^ 
Mijpv^y a fish like^e Scarus, said 
to ruminate, Scarus Cretensis, 279. 
MtXroff, vermilion, 1^ 
Mi'rvc, a substance used by bees to 
cover crevices in their hives, 2G1. 
M^Pfivpoc, a sea-fish, Sparus mor- 

myrus, 159. 
Mop^vof, another name of the plan- 

gus, Falco nseviuB, 251. 
MvyaX^, shrew mouse, Sorex 

araneus, 22^ 
Mvta, house fly, Musca domestica, 
9^ 83, 89j reproduction, 106, 
108. 126 ; omnivorous, 208. 
Mv^iavy a sea fish, perhaps some 

kind of mullet, 109, 1^ 
MvoOifpat 5^€<c, serpents that hunt 
mice, attacked by the weasel, 238. 
Mvpaivoy sea-lamprey, Mursena 
helena, Struck, 8^ 37, 40, 61; 
reproduction, 103i 169; food, 
199 ; near the shore, 211 ; hyber- 
nates, 213 ; seizes the conger by 
the taU, 235, 
Mvpivog or Maptvoc, a sea-fish, 
218. 

lAvpfirjK, ant, Formica, 4^ winged 
and wingless, 73, 93^ IM ; repro- 
duction, m ; industry, 258, 2M. 

Mvppivrii myrtle^ Myrtus communis, 
266,268. 
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"MuQ, moose, Mus ninsculus. The 
Egyptian kind is probably Hierax, 
those sail! to walk on two feet are 
the Jerboa. The Pontic kind 
said to ruminate. Mus Citillus, 
Schneider^ 5^ 511; reproduction, 
178 ; Persian, Egyptian, and 
many other kinds, ib, ; manner of 
drinking, 205 ; white mice in 
Pontus, 21£ ; Arabian mice, 226 ; 
Lybian, t&. ; the Pontic mouse 
is said to ruminate, 

HLvQy a biTalTO mollusk, perhaps Mi- 
tylus, 82< 

Mw<rrt)ciyroc, a whale, Balaena mys- 
ticetus, M. Balaenopterua mus- 
culus or Boons. 

M^iot^, horse-ffy or gad-fly, Taba- 
nu8 Cajcutiens. T. plunalis, 9^ 83i 
8S; origin, 126j death, 127; 
sucks blood, 20iL 



N 

Napicij, torpedo, Raia Torpedo, 57^ 
40. IM ; reproduction and yoimg, 
109, 150, m ; habits, 225- 

NavrtXoc, cepbalopod, the species 
adhering to its shell is probably 
the Nautilus Pompilius, another 
species Argonauta Argo, Owen in 
Cyclopedia of Anatomy ^ 76^ 258. 

N</3p('at yaXcot, dog-fish, Sq^ualus 
catiilus, 112^ 

N£/3f)6c, fawn, ZL 

Nt^po^>dvof , aname of the pygargus, 
251. 

NcKu^aXoc, the larva of the silk- 
worm, Bombyx, 124. 

"Nijptrtjf, different littoral trochi, 
Troohus, Neiita, Haliotis, 85. 
86, 94. 117, lis. 

"S^TTa^ duck, Anas Boschas, 45. 
203, 

"HriTTo^ovoq or MtJp^vocj 251 ; a 

name of the plangus. 
'Sioisatoi iTnrot, Nisiean horses, 278. 
NvKr«pic, bat, Vespertilio, 4, 9, 6iL 
Ni'icrticopo?* Ardea Nycticorax, 

Marabu, 45, 201, 210, 252. 



£i0tac, sword-fish, Xiphias gladius^ 

38, 40, 212. 
SvXo^Odpof, insects in wood, Phry- 
ganea, Tinea graminella, 1^6. 



0 

'O^oXic, a cepbalopod mollusk, the 

same as bolitaena, 76- 

OivdvOtif the flower of the vine, 121* 

OivdvBtj, probably the name of some 
dark-coloured bird, 

Otvdf, a wild pigeon, Columba mi- 
gratoria, Sirack, C. cenas, 111, 
138, 'm^ 

'OiQy sheep, Ovis aries, 72j different 
kinds, 2M. 

Olarpoc, gad fly, Tabanua corrinus, 
3j 9, 83^ ; origin, 125 ; a blood 
sucker, 208 ; the marine species 
probably refers to certain parasites 
on fish, Lemsa brachialis, Pha- 
langium balasnarum, 135. 208. 
212, 219. 

OZarpof, a bird, perhaps MotaciUa 
sibilatrix, or Trochilus, 202. 

'OXoOovptovy probably an alga 
Spongodium, SpraWa Zyeiaf Ho- 
lothuria or Salpa, 4. 

'Opoq, ass, Equus Asinus, 27, 31i 
39i 68, 20 ; not infested with Uce 
or ticks, 135 ; reproduction, 113. 
163. 171 ; food and drink, 207 ; 
diseases, 224 ; a foe to the iEgi- 
thus, 2^; eats thorns, 233, 

'Ovog b aypioc, the wild ass, 128 ; 
in Epirus, 7h the Indian ass, per- 
haps Rhinoceros, 28. 

'Opog, fish, perhaps Raia squatina, 
Stracky Gadus mustela, 214, 255. 

'Ovoc, woodlouse, Oniscus asellus, 
135. 

*Opttvbcy a species of titmouse, 

Par us Ater, 202. 
'OptizriXapyoc, Grypaetus Barbatus, 

Sirack, 2M. 
*ODive, mule, 5, IL 27, 31^ 39, 

females and reproduction, 163, 

172, 123; food and drink, 20L 
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'Op£yavoC) plant, Origannm, 2M. 
"OpKVQ, a large kind of tunny, 

Scomber ala longa, 1113. 
*Opvtc, domestic fowl, see d\ticr6pig 

and iikiKr(tV(av, 
'Opo/3oc, tares, Orobus, Ervum er- 

vilia, 7L, 131- 
*OfK)<T7ri^oc, mountain finch, Frin- 

gilla raontifringilla, Straeky 202. 
'OoooMKvUy an insect that eats the 

Duds of pliuits, Chrysomela olera- 

cea, 126, 

'OpTvyofirjTpOf perhaps Land rail, 

Rallus Crex, 21(L 
'OprvKy quail, CotumixVulgaris, 40, 
; nest, 146, 2AQ ; migration, 

210 ; does not perch on trees, 242- 
'OpvKf Nilghau, Antilope picta, or 

Antilopc Oryx, 27. 
*Op^bg, a sea fish, perhaps Scorpaena 

porous, Spratt*» LydOy 109, 199, 

211,214. 
^Opx^oQy a bird, Charadrius minor, 

232. 

'OffrpaKo^rp/ta, testaceous mollusca, 
8i lOi 13i 73i 81 ; reproduction, 
110, 115. 117; compared with 
plants, IM ; hybemate, 213 ; best 
for food when they have ova, 22S. 

'0<rrp«ov, oyster, 3^ 10, 117 ; diffe- 
rent kinds, Z3 ; origin, UI ; have 
an anus, 198 ; rd harpMiiy tes- 
tacea, 228. 

*0<7rp£(oi', the shell naed by paint- 
ers, 11 tS. 

"Ovpa^, Otis houbara, 139. 

OvQ OaKdrrioPf sea ear, perhaps 
Haliotig, 

'O^iSiov, a small serpent, found in 
the plant silphium, 221 ; a small 
serpent, Coluber ammodytes, or C. 
.^sculapii, Strackt ib. ; an Indian 
serpent, whose bite is fatal, ib. 

'0(piq, serpent, 5 ; winded serpent in 
iEthiopia, perhaps Draco volaus, 
9j a horned serpent in Egypt, 
Coluber cerastes, 28j water-ser- 
pents, Coluber natrix, 10, 35, 38, 
43^ 44^ 4G^ 49j 60 ; marine ser- 
pentS; Murccna opbis, or Ammo- 



dytes tobianus. Struck, 38^ 255 ; 
there are many kiuds. Their hiss- 
ing, 9fi; the female larger, liM); 
reproduction, 103, 137 ; change 
their skin, 121. 216 ; omnivorous, 
204 ; hybemate, 213; a large 
kind in Lybia, Boa constrictor, 
226 ; tho blind serpent, Anguia 
fragilis, 223^ 
'O^piof, Labrus Anthia, 109. 
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TldyovpoQ^ probably the common 
hermit-crab, Pagurus Bernhardi, 
TL 

nav0?;p, panther, Felia Pantbera, 

IZL 

riap^a'Xta, 34; perhaps the spots on 

the Leopard's skin : an unknown 

animal, L, and S. Lex. 
IlapSaXiayxtCy a plant poisonous to 

the Leopard, perhaps aconite, 

Doronicura pardulianches, or aw)- 

nitum Napellus, 2^ 
UdpdaXief Leopard, Felis Leopar- 

dus, 6j 27j 29, 30 ; Asiatic, 22fi ; 

the female more bold than the 

male, 23(1 ; hunts by scent, 23SL 
UapdaXoc, a bird, perhaps Stumus 

Vulgaris, Starling. Tringa Squa- 

ratola. Struck, 248. 
UdpSiov, see iirwdphov, Giraffe. 
IltXapyof, stork, Ardea Ciconia, 

203, 21^ ; when wounded applies 

origanum to its wounds, 2^ ; 

said to be fed by its young, 24^ 
IlfXei^s:, a kind of dove, distiact 

from triptcrrepa. 111 ; migratory, 

2ML 

UtXtKavy Pelecan, Pelecanus ono- 
crotalus, migrates from the Stry- 
mon, 209 ; gregarious, ; eats 
shell-fish, 243. 

niXXof, black heron, Ardea cinerea, 
233, 24L 

nipSiK, partridge, Perdix cinerea, 
and rufa, Tetrao Perdix and 
Grsccus, 5, 45, 47, 96; repro- 
duction, 106j 139^ 140, 141,118; 
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nest, incubation, habits, 138. 240. 
241. 242; life, 145^ 240j eats 
snails, 2hh ; dusts iteelf, 277. 
UipiffTipd, Honse-doTe, Coluniba, ij, 
39^ ih; differs from ntXtiac, 
111 ; reproduction, ib., 138, 139. 
140, 141, 144, 145; food, 202; not 
migratory, 2U1 ; habits, 239, 21Q ; 
those used for lures are blinded, 
211} ; wash and dust themselTes, 
22L 

TlioiffrotiSri, the class of pigeon-like 

birds, 111^ 144, 202. 
^^pKt}, perch, Perca fluTiatilis, SS^ 

44, 155. 

UtpKvoiTTtpog, dusky eagle, Vultur 
percnopterua or Gypaietos barba* 
tus, or Falco barbatus, 251. 

nc'pKoc, grey hawk, Falco subbuteo, 

^(\)i't)C or iruppl^f a kind of hawk. 

Un Kt], pine tree, I2fL 

nriyavopf rue, Euta grayeolens, 23B. 

Ui^Xa/xtc, & tunny fish of a year old, 
Scomber Thynnus, 4; reproduc- 
tion, IM; where found, IQli; the 
tunny a year older than the pela- 
mys, 157* 160; migrate to the 
Pontus, 211 ; gregarious, 235* 

ni7V£Xo;^, a kind of duck, Anas 
Penelope, 203. 

Tlrjviov, some species of larya, 
Phalicnae georaetrae, 124. 

HiOrjKOtiSrf, the ape tribe, 25. 

mOriKOCj ape, Simla Sylvanus, 32. 

TliKptQi a bitter herb, endive, Chico- 
num intybus, or Helminthia 
Echionella, 238. 

nivvof the genus Pinna, 82, 117, 
118, 196. 

TliPvoOrjptig or ircvrorijpi/c, awd 
vtwo^vXa^, small crustaceans 
living in shells and spoages, Pin- 
notheres veterum, 117. 

ntjroc, ninpa, ^riirw, woodpecker, 
Picus viridis, major, minor, 202. 
232,m 

TlKTffoKtjpost bees' wax, 25L 

ni^tf^ or flrt^ty^, Alauda trivialis, 



nXayyoc, a Species of eagle, Aquila 
albicilla, 251. 

UXofiog or (pXofxoc, mullein, Verbaa- 
cum thapsus, fatal to fish, 220. 

nXwroi, certain fish, as the cestreus 
and labrax, 153^ 256^ 228^ 223 ; 
also of birds, a^. 

Tlvtif^KuVf a marine animal of low 
or^(auization, 118. 

Hoa MtjSiKr^ and Si'/D^a, Medicago 
sativa, and lupnlina, 

noiciXtc, perhaps Fringilla Carduelis 
or (Enanthe, 232. 

noXvw-ovf, Octopus, SpraWa Lycia^ 
Sepia octopodia, a small variegated 
kind, has not been determined, 
Owen, 9i 73, 74^ 76^ several 
kinds, 73, 258; reproduction, 105, 
110. 121 ; destroys the lobster, 
128; is destroyed by the conger, 
ib. ; food, 1S9 ; when good for 
food, 228; ink, 75, 252; changes 
its colour, ib. ; grows lean, t^. ; 
goes upon shore, 258. 
UoptpvpUy Murex trunculus, SpratVs 
Zi/cia, and probably some other 
shells, 81, 83^ 85, 86, 89. 94; 
time of appearance, 110, 115, 116. 
117; several kinds, 116, 117 ; said 
to obtain the purple from Algee, 
1^ ; carnivorous, 200 ; hy&r- 
nates, 213^ 2g0, 25fi. 
Uoptpvp'tuv, a bird with a long neck, 
Fulica porphyrion, Sirac% 45, 

2im. 

npdcriov, a species of alga, perhaps 

Caulerpa prolifera, Spratf s Lyeia^ 

m 

TlpatjoKovpiQy a grub which destroys 
leeks, Clems apiarius, 126. 

Upifffivcy the same as Trochilus, 
wren, 232, 244. 

npTjfiddtSt a kind of tunny, 214. 

nptffrty, perhaps the saw -fish, Squa* 
lus pristis, Strackj 152. 

IlpdjSarov, sheep, Ovis aries, 27i 29 ; 
black lambs, 64, 66, 62 ; in Epirus, 
71, 72 ; voice of the ram, 96j 
dreams, 97j reproduction, 112, 
113, 1G3. 164. Ifii: sheep-U'cIs, 
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IM ; food, 2QS ; acoras injurious 
to sheep, 222 ; diseases, 223 ; 
Syrian sneep, 225 ; Egyptian, 226; 
habits, 22kh ; hostile to bees, 2M ; 
ruminate, 279. 

tlpoK, roe deer, Cervus Capriolus, 
' 39, 58, &L 

IlrcXca, elm, Ulmns campestris, 206. 

nrepvtf, a species of hawk, 253, 

nri'y^, or irwii^, a water-bird, 244. 

nOyapyoct a kind of eagle, perhaps 
Circus Cyaneus, hen harrier, 146, 
25Q; also a water-bird, perhaps 
Tringa Ocrophus, L. Schmideff 
203^244 

VlvyoXa}iiriQt glow-worm, Lampyris 

noctiluca, 73^ 12^ 
Ilt/paXtc, a bird, enemy of the turtle 

dove, 232. 
Uvpav<Trtjc, a moth, Tinea mello- 

nella, Strack^ 225. 
tlv(ipov\aiy a red bird, Loxia pyr- 

rula, or enucleator, 202. 
tltav^t a bird living in marshes, 

Ardea purpurea, 247. 



P 

'Pa(^avof, cabbage or radish, 124. 

'P/^nvTj, resin, 2iS^ 

*Pivt7, a species of shark, Squalus 
Sonatina, Strach, reproduc- 
tion, 103^ 108, 109, 150, mi; 
mode of taking its prey, 255; 
changes its colour, 257. 

Vtvo^aniQ, Raia rhinobatus, a car- 
tilaginous fish, IbL. 

'Pwd^tf, fish that swim in shoalj, 93, 
109, 159, 211, m 



2 

SaOfi'ptoi/, a kind of otter or beayer, 
Lutra Luteola, Strack, 

^aXaftdpdpa, salamander, Lacerta 
Salamandra, 126. 

^dXTTTjy the ^enus Scomber, Strack^ 
Spams Siupa, 92 ; reproduction, 
108, 109, 153 ; food, 201 ; lives 
in bays of the sea, 211 i is not oar- 
nivoxous, 256> 



lavSapdKfj, red sniphuret of arsenic, 
223 ; bee bread, 2fi4. 

"XairdpLOv, cranf)pioVj or fran'piov, 
a plant, probably an orchid, Sa- 
tynan, 2115* 

^avspSlqf a fresh-water fish, per- 
haps Accipenser hugo, 229. 

"SapyivoQf tne sardine, migratory, 
Tetragonus niger, 281. 

2dpyof, Sparus sargus, Strack, a 
sea-fish, 108, 109^ 159i 200. 

Sarupcov, Sorex moschatus, 205. 

2aDpa, Lizard, generic name, 6, 8^ 
25, 34, 35, 36j 39, 43, 44 ; re- 
production, 103^ 131 ; life, 2M ; 
nybernates, 213; change of 
skin, 21fi; Arabian lizards, 22 j, 
252. 

'S.avpoq, Salmo gaums, marine, 234^ 

SfipT/v, a kind of wild bee or wasp, 
Megachile muraria, 26iL 

SeXax^) class of cartilaginous 
fishes, 7i8il4^37,38,59^60j£i£i; 
description of the class, 46^ 4ii ; 
sleep, Qfi ; kinds, 99, IM ; repro- 
duction, 103, 119, ICQ ; carnivo- 
rous, 1^; marine, 2il ; hyber- 
nate, 214 ; male and female, 257. 

'^fkaKonhiQ^ cartilaginous fishes, 44, 
95, 104, 214. 

StatXif, an umbelh'ferous planf, 
Seseli tortuosum, 236. 

2;j7r«a, Sepia officinalis, Spratt's 
Lyeia, cuttle-fish, 7^ 9, 10, 73,74, 
75, 80, 83, ; reproduction, 105, 
110. 120, 123, 125, IMj food, 
1S3; the male protects thefem»r 
when wounded, 231 ; emission <r» 
the ink, 2^ ; said to change its 
colour, ib. 

'ZrjQf various kinds of moths in 
clothes, in beehives, in books, 1^ 

^iK^rif a kind of long gourd, 24fL 

2iKifoQ, gourd or cucumber, Cucur- 
bita lagenaria, 206^ 

a stinking insect, Blatta 
orientalis, or Lepisma, Straekf 
216. 

2tX0ioj/, a plant, perhaps Assafoetida, 
Laseipitittm,or Thapsus Silphium, 
22L 
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XivoStaVf or <rvv6SujVf a camiToroTis 
fish^ Tetraodon hispidus, or mola, 
or 8paru8 dentex, Stracky T. 
lineatus, 199, 200^ 2iL 231. 

2»rri7, a kind of woodpecker, or per- 
haps Sitta Europoca, creeper, 233. 
21L 

^irrdKTi or t//trrdici;, parrot, Psitta- 

cns erithacus. 
:iKdpoQy a sea-fish, supposed by the 

ancients to ruminate, Scaras ore- 

tius, Spratt'3 Lt/ciaf S. cretensis, 

Slrackf 32 ; has not sharp teeth, 

38, 41 ; food, 199; appears toru- 

nate, 200, 256i 21± 
Sfciaiva, a sea-fish, Sciasna nigra, 

Straeky S. cirrhosa, 21fl» 
2ctXX}7, Scilla maritima, 133. 
2iKo\6rraK, perhaps the woodcock, 

Scolopax rusticola, 212. 
^KoXoveudpuy Scolopendra raorsi- 

tans. Centipede, 8 ; the marine 

kinds Nereis or Aphrodite, A. acu- 

leata, 33^ 88, 235. 
2icojtf/3ptflf, OKOfifipog, fish allied to 

the tunny, niacktrel, Scomber 

sarda, lOD, IGO^ 210^ 212j 235. 
l^KopSvXrj or K9p$v\rjf the young 

tunny, IfiiL 
Sifoprriof, Scorpio Europaeus, 89, 

131, 135. 227. 
2icop7r/oc, a sea-fish, Cottus Scor- 

pius, Stracky 44, 108, 2LL 
2Kop7r(^,a sea- fish, Scorpa;na porcns, 

urn. 

ScopTriM^eCt a small creature in 
books, Phalangium Cancroides, 
89, 135- 

2kvX(oi/, dog-fish, Squalus Stellaris, 
S. canicula, 149, IJ^I 

2«fv\Xflrpoc or KvWapoQf a kind of 
hermit-crab, SA. 

2<c<t>Xi)>c<oy, a worm that eats wood, 
IM; a small intestinal worm in 
fish, IMt ; an insect in honey- 
combs, 206. 

7,K0}\tjKf worm, especially the earth- 
worm, 8, m. 

2icw\//, the screech-owl, Strix Scops, 
Strix Otus, 201, 212. 



^napki a poor sea-fish, Spanif 

smaris, 228. 

see fitf^oiv. S/iupatVa, see 

fivpaiva. ^fivpog, see fivpoQ. 
"Xn-dpoQ, a sea-fish, Sparus Maina, 

Stracky 11. 
tvdpTov, a shrub, broom, Genista, 

Stipa tenacissima, 266. 
XirdTayoQy Spatangus, sea-egg, 8fi. 
2;rt£a, finch, Fringilla, 35j eats 

worms, 202 ; habitation, 210. 
STri^i'ac, sparrow-hawk, Falco Nisus, 

201, 25a. 
2Trt?[iri7c, a kind of titmouse, Pa- 

rus ater or major, 202. 
Srroyyoc, sponge, Spongia officina- 
lis, 3j growth, 118 ; three kinds, 

Hl, ; Tery like a plant, ; pores 

in sponges, 21fL 
l,irov6v\ri or a<povdv\ijy probably a 

kind of beetle, living in the roots 

of plants, Carabus, 107, 223, 252. 
"Sraipvklvocy an insect like the 

Sphondyle, Staphylinus murinus, 

223. 

:iTp6fi(3oQy Turbinated shells. Helix, 
Turbo, &c., 13, 85j 118. 

'Zrpoyi^iaZHy univalve mollusks, 85, 
8fi ; on land and marine, M ; have 
an operculum, 117. 

2rpow06f, sparrow, Fringilla domes- 
tica, 4Uj 45, 64j^ 102 ; eats worms, 
202: the hens are said to live 
longer, 210 \ compared with the 
Halcyon, 215 ; washes and dusts 
itself, 277 ; in Lybia, ostrich, 
Struthiocamclus, 2lL 

Srpovdof, a flat fish, Pleuronectea 
passer, 10. 

Srt'pa^, the gum storax, Storax 
ofiicinalis, 93. 

SorcfXff, fig-pecker, Italian becca- 
fico, the melancoryphus in its 
summer plumage, Motacilla Atri- 
capilla, or Parus ater, Stracky 
Sylvia fidecula, 202, 2m 

Svica/itvov, the fruit of the mulberry 
tree, 221. 

SDica, figs, used for feeding ewine, 
206, 221. 
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TvKutv Kdfiyraif a caterpillar in figs, 

^vfitpvTov, a plant, Symphytnn 
officinale, comfrey, or gypsophila 
arundinacea, 24^ 

2t/vaypic> a fish, Sparoa dentez, 37i 

^vpia w6at a plant loved by bees, 

m 

Sue, swine, Soa scropha, no wild 
swine in Libya, 22S -, the domestic 

pig eats snails, 253* 

20fltpai GaXa'mai, a species of zoo- 
phyte, perhaps Alcyonia, 216. 

zS'prj^, wasp, Vespa ymgaris, V. tec- 
toram, V . crabro, generic name, 3, 
4i 88i §9i larva, 124; a kind 
called ichneumon, Amniophila 
sabulosa, 127, 130; a diligent 
insect, 25E; the annual wasp, 2^ ; 
hostile to bees, 265. 267 ; two 
species, 268. 

S^vputva, a gregarious sea^fisb, 
Esox sphyraena, 22i. 

S^otVtcXoc or <r](Oiviii>v, a water- 
bird, Embrriza Schoeniclus L. 
Schneider, 203, 

Ixoiviojv, Sylvia arundinacea, 231* 

XwXijv, Solen, Soleneuntus trigilla- 
tu8, Spratfs Lycia, 82, 94^ UTj 
118, 125* 



T 

Tacvta, a long thin fish, probably 

Cepola t«nia, Strack^ 32. 
Tatviat irXaniaiy flat entozoa, 228. 

Tairvvof, see rvynravoQ, 

Taf/poc, bull. Bos taurus, 48. 67, 68. 

168 ; horns, 100; fierce in the 

breeding season, Ifil ; bulls fight 

together, 1C3. 
Ta4U(:, peacock, Pavo criatatus, 6; 

barren eggs, reproduction, 140, 

14a. 

livQpfi^MV, a kind of bee or wasp, 
Apis terrestris, Straehy makes 
honey, 2611 ; reproduction, 221. 

Tepij^wy, a caterpillar in bee-hives, 
226. 



TrfrpiC, a species of groase, Tetrao 
tetrix, or Otis tetrix, Strach^ 138± 

TirTtyOfifirpa, the edible larva of 

the locust or grasshopper, IM. 
TfTTiydviovt a small kind of grasa- 

hopper, 90^ ]M. 
TirriK, grasshopper, Cicada omi, 

2Q ; seyeral kinds, Qh ; origin, 123; 

reproduction, ; Cecropis Spu- 

mariuB, 134 ; changes its skin, 

216 ; not fuund in Milesia and 

Cephalenia, 22^ 
levOiQf Loligo vulgaris, Ower*, 9, 10, 

74^ 75_; reproduction, 105, 123 ; 

food, 172 ; its ink, 252. 
TivOog, Loligo media, 10, 74, 75. 

123 ; perhaps incorrectly in 2S4 

as the name of a gregarious fish. 
TriOvoi Ascidian moUusks, Ascidia 

phlusa, Struck, 82, 87, 94, 112 ; 

fleshy nature of theirTody7Li}^ 
Ti'yptf, Tiger, Felis tigris, the In- 
dian dogs are said to be crossed 

with the tiger, 227. 
TtXXwv, a fresh-water fish, Cyprinus 

brama, 156^ 220. 
Tt'^at, grass or straw used as food 

for swine, Secale, 221. 
UpdyoCf the he-goat, voice, 96, 161, 

I7f>. 

Tpayoc, the male of the fish msBnis, 
Sparus Maina, Strack, 228. 

TpLyXrj, Bed mullet, SpraWs Zycia^ 
Mullus surculentus, Strack, 44, 
IQB ; sufiers from parasites, IM ; 
season of reproduction, lo9 ; gre- 
garious, ib^ 234 ; can bury itself, 
200; lives near the land, 211 ; in 
estuaries, ib. ; not carnivorous, 
256 ; in season in the autumn, 
252. 

Tpi6pxfjSy Buzzard, Buteo vulgaris, 

2U1, eats toads and serpents, 232 ; 

the first genus of the hawks, 2^ 
TpiX^q, Fieldfare or thrush, Turdua 
' trichias, Strackj T. pilaris, 248. 
Tpix'tas or rpt^tC) a small kind of 

fish, or Bpawu, Clupea Sprattus, 

108, 158, 212* 
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Ti/oxi\oc, Sylvia trochilus, Strack^ 
also called Presbys, and Basileiu, 
perhaps the wren, Sylvia troglo- 
dytes, S. regulus, 203, 233 ; also 
a bird liTing by the sea, chara- 
drius Egyptiacusy 203 ; picks the 
teeth of the crocodile, 23E; hates 
the eagle, 232. 

Tpwyyat;, perhaps Tringa ochro- 
podes, Schmider, T. vaneliiia, 203, 
244. 

Tpvyyo}Vy Turtle dore, Columba 
turtur, the smallest of the dove 
tribe, 111 ; young and eggs, 138, 
145, 240; food, 202 ; migrates, 
210 ; hybemates, 215 ; an enemy 
to the pyrallia, but killed by the 
chloreus, 232; friendly with the 
cottyphus, 234 ; life, 24Q ; habita- 
tion, ib.-j perhaps Psophila crepi- 
tans, or Kallus crex, 277. 

Tpvyv*v, a sea-fish, Kaia pastiuaca, 
8t 104i 149j 211j method of 
taking its prey, 255. 

Tptiyfaiv, some oviparous quadruped, 

HvpavvoQy golden-crested wren, 

Motacilla Kegulus, 202. 
Tv^Xtvijf, blind worm, Laccrta 

Apufl, Schneider^ 154, 223^ 



Y 

"Yaiva, Hycena Striata, 1Z6 j also 

called yXdvoQ^ 2ILL 
'Y)3ptc, a night bird of prey, 2AL, 
'Y^pof, a water-serpent, Coluber 

natrix, 3, ii. 
"Ywattrof, a kind of eagle, also 

written yuxraurof, 252. 
"YTtfpa, a kind of caterpillar, Geo- 

metra, 121. 
*Y7ro\atc, hedge sparrow, Sylvia 

hortensis or curruca, 147, 202, 

249. 

*Yjrorp*oxi;f, buzzard, 253, see 

TplOpxnQ. 

•Yc, swine, Sua scropha, 2fi; with 
single hoof in PcDonia, 27, 29^ 
boar, 31 ; 32; swine, 35^ 42^ 46, 



66; heats, 6d ; Toioe, 96 ; sow, is 
without tusks, Iflfi ; reproduction^ 

107, 112, 114, 135, 162j 163; 
domestic swine, 164 ; ptTaxotpa, 
113 ; they dig up the runs of mice, 
178; eat roots, 206; how fat- 
tened, ib, ; diseases, 221 ; swine 
in Mount Athos, 222 ; killed by 
scorpions, t6, ; devour serpents, 
233 ; gelding of sows, 2ZS, 

"Yc dypioQt the wild boar, 5, 26, 
161, 174. 

"Yffrpil, porcupine, Hystrix cristata, 
138 ; compared with the bear, 
176 ; hybernatea, 215 ; throws 
out its quills, 26Q. 



^a^oTvirCQy a kind of hawk, Falco 

palumbanus, 2Qli 
Ottypoc, a sea-fish, Sparus pagrus, 

211, 21S. 
<bci\ayyiov, a kind of spider, Pha- 

langiumT Aranea Tarantula, 100. 

107, 121, 123; reproduction, 132; 

patient of hunger, 204 ; hostile to 

the ichneumon, 232; several kinds 

described, 258, 259. 
*dXay?, a spider, 231. 
<l»aXoiva, wnale, Physeter Chacal- 

otus, Strackf P. macrocephalus, 8, 

69, 152i respiration, 19G. 
^aXaptV, coot, Fnlica atra, 203. 
^aXrjpiKr) a^vj;,some kindof spawD, 

^aatavoct pheasant, Phasianus Col- 
chicus, 134, 139i 277. 

^aafforpdvoQj a hawk, probably the 
fame as 0o/3orv\oc, 253. 

^dTTOt a kind of pigeon, Columba 
palumbus, 45, 12 ; the largest 
of the pigeon kind, 111 ; repro- 
duction and eggs, 138. 144, 145, 
147, 202; migrates, 210; some- 
times hybemates, 215; Ukea 
drought, 217 ; mode of drinking, 
240 ; habits, ib, ; does not coo in 
winter, 276. 

^di//, a kind^of doTe, Columba Uvia, 
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the male and female incubate by 
turns, 147, 202, 210 ; neat, m 

♦j?vi7, perhaps the osprey, Vultur 
osaifragus, Buffbn, nurses the 
yonn^ of the eagle, 1A& ; its food 
and shape, 201, 2hL. 

^Qtlp, loase, Pediculus capitis and 
P. pubis, KbviQt nit, 120, 134 ; 
in birds, ih, ; in fish, Lernea, 97^ 
IM ; in the fish chalcis, 220. 

*9eipaj a fish that follows the dol- 
phin, Centronotus, 135. 

♦Xewf, a water plant, Poterium 
s^inosum, 2M. 

^oivoKoi/pogf redstart, Sylvia Phoe- 
nicunlB, 226 ; in winter called 
IpiBaKog. 

♦o^lvof , a river fish, Cyprinus phox- 
inus, Stracky 153, 155.. 

^ptfvrji toad, Bufo vulgaris, 39, SI ; 
eaten by the buzzard, 2^2 ; inju- 
rious to bees, 20^ 

^pvvoXoxoQ, a kind of hawk, per- 
haps tbe buzzard, 253* 

^vKtov, fucus, sea-weed, 122, 125, 
154, m 200i 255. 

^VKtCt a fish living on sea-weed, 
Gobius Bi^cr, IM; food, ; 
changes its colour, and is the only 
fibh that makes nests, 223^ 

*vKOQ, fucus, 154, 158, 218, 220. 

4>a>Katva, porpoise, Delphinus Pho- 
csBna, 152, 212. 

^u}Kr], seal, Phoca vitulina, P. mo- 
nuchus, 4i 14, 22i 25^ 26, 30, 
89, 44, 69; reproduction and 
habits, 103, 152» 153, lim ; food, 
205; fight together, 231. 

<t>wXi(;, a fish enclosing itself in 
mucus, 2^i Blennius pholis, 
Strack, 

*wp, a kind of bee, the thief, 252. 



X 

XaXa?d, Hydatids in swine, 22L 
XoXjcfvc, a fish, Dory, Zeus Faber, 

Struck, 95.. 
XoMlsy a lizard, with a bright Btripe 



on its back, Laoerta ohalcides, 
223. 

XaXjctc* a bird, the same as kv/aiv' 
Sic, Stryx fiammea, Struck^ 21iL 

XaXjc^Cj & fish, perhaps Mugil au- 
ratus, SpratCt Lyeia^ Clupea 
picta, 108, 155, 156, 256. 

XoKKiTiQ \idoQy lime stone, 126. 

XdvvT}, or xavj}, a fish with a wide 
mouth, Perca cabrilla, 99j 153; 
food, 1^ ; marine, 2lL 

XapadpLbg, lapwing or curlew, 
Charadrius cedicnemus, Schneider, 
203. 243. 

XiXiSuivj swallow, Hirundo urbica 
and rustica, 4, 40, 45, 6£; re- 
production and nests, 111, 138. 
145, 232 ; eat animal food, 202 ; 
migration, 215 ; kill bees, 265. 

Xi\iod>Vt flying fish, 25 ; Exocetus 
volitans. 

XidpOTTSQ, leguminous plants, 205. 

Xi\(av, or ;^;aXXwi/, a fish like the 
cestreus, 109, 159, 199. 

XeXioPij, the river tortoise, Testudo 
orbicularis and Europaea, 34, 39, 
41, 42j 46, 65, 84, 87i 26 ; re^ro- 
duction, 103, 104, 123; marine, 
Chelonia cephalo, 196 ; lives on 
shell-fish and sea-weed, 198 ; do^iS 
not change its skin, 216, 233. 

Xrjuij^ a large bivalve shell, Chama, 

X)}i/, goose, Anser domesticus and 
Anas segetum, 6, 27, 45^ IZ ; gos- 
ling, 140, 111 ; incuWtion, 146, 
147 ; different kinds, 203^ 210- 

Xiiva\u)m)t.y an Egyptian goose, 
Anas tadorna, Slrack, 140, 203. 

Xifiaipa, probably the she goat, 72. 

XX(upf[&C, perhaps the same as x^***' 
piiav, a toe to the woodpecker, and 
kills the turtle dove, Falco lana- 
rius, 232. 

XX(up{£, Motacilla fitis, or Lozia 
chloris, Strack, eats worms, 202 
shape, eggs, nest, 24l6, 242. 

XXiupiwv, perhaps oriole, Oriolns 
galbula, Strackf attacks the black- 
bird, 233, m 
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XaiaoTTiOrjKoq, ape, SiiKua ro&tratai 

S. porcaria, 34. 
Xpl/t)//, a fish joined irithUbno, 02. 
Xpo^ic, a sea-fish, Seiniiaiugni 92, 

94, 108,218. 

XpvTo/xr;rptf, a bird (thistle fincli), 
Fringilla serin us, 202. 

T^iiKToippvi^t spams auTttft L., 8, 
44 ; sleeps, 98 ; reproduction, 
109. 160; food, 200; near the 
shore, 211 ; iu Civtuarica, ib. ; hy- 
bernates, 2l4j impatient of cold, 
218. 

XviAivSiQf the Bame as x<>^'^(Ci 244. 
Xvroi, flih that awimm ahoala, 109* 



^apoc, starling, Stoxnos TidgariB, 

215, 249. 
Y^y, gall insect, Cjuipspaeoes, 136. 



^r]rra, a flat fish, Pleuronectea 
lin^a and Ehoiabus, aud mai- 
ima, 99, 109, 255. 

"^irraKtif Pknot, PsittamiB arithaoQi^ 
211. 

^vWa, flea, Pulex irritans, 134 ; a 
kind of spider, Salticus 6cenioufi» 
259. 

"irvWos, parasite! OH fiflli, TditlW 

loci;?*-n, 07. 

"Ttxr), butterfly, Papilio, 89, 102, 
123. 



*Or?c, btistard, Otis tarda, 46, 102 ; 

incubation, 147, 252. 
*C2r6ct horned owl, Striz otus, 210, 

252. 

''Qxpo'i ft lun^ of pulse, nsefiil to 
beesi Pifom {MtiTum, 206. 
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